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Complete Heat Treatment Plant for Drop 

Stamping Shop, comprising Battery Coal Fired 

Furnaces, Quenching Tanks and Basket Lifting 
Gear and Oil Cooler. 





AUTOMATIC CONTROL 
RADIATION LOSSES REDUCED 
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LOW MAINTENANCE COST, 








IMPROVED QUALITY OF PRODUCT. 
















ALSO 
CHARGING MACHINES, 


CASE-HARDENING BOXES, ETC. 


TMmE 


INCANDESCENT 
HEAT COMPANY LTD 


BRITISH MILLS. CORNWALL RD. SMETAWICK, 


TELEGRAMS : conn : 
REPEAT. BIRMINGHAM. B | R M | N Cs A NA . SMETHWICK. 0878 (3 lines) 


London Office : 16, Grosvenor Place, London, S.W.!. Telephone: Sloane 7803. Telegrams : ‘‘ incandheat, Knights, London.” 
Northern Office & Works : Selas Works, City Rd., Manchester. Telephone: City 2953. Telegrams : ‘‘Selasgas, Manchester.” 


‘BsM DIESEL ENGINES 


—— 66 b.h.p. upwards -—— 


Three Chambered Producer Gas Fired Heat Treatment Furnace with 
Charging Machine, Cooling Plant and Gas Pressure Regulator. 











Standard Towns Gas Fired Oven and Muffle 

type Furnace, suitable for temperatures up 

to 1200 degrees Centigrade, in a wide 
range of standard sizes. 


























LOW SERVICE FUEL and 
LUBRICATING OIL 
CONSUMPTION 


EASY TO MAINTAIN 
EASY TO START 
CONSERVATIVE RATING 


Backed by more than 80 years’ 
progressive Engineering experience. 














Jerusalem Electricity Works: Two 8-Cylinder 720 B.H.P. “ B. & M.”’ Diesel Engines, 333 r.p.m. 
(Further repeat set in hand for same Station.) 
To the Orders of Messrs. Balfour Beatty & Co., Ltd., London 


BELLISS & MORCOM LC 


BIRMINGHAM 16, ENGLAND. 
LONDON OFFICE - 25, VICTORIA STREET, S.W. I. 
Established 1852. 


Steam Turbines. Steam Engines. Diesel Engines. Condensing Plants. Turbo Compressors. Reciprocating 
Type Air and Gas Compressors. Paraffin Engines. Pneumatic Hose Couplings. “Arca” Regulators. “Ruths 
Accumulators for Thermal Storage. 
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A Seven- Day J ournal against it. Reduced to its simplest elements, a 


——~>—_. 
The Welwyn Railway Disaster. 


THE worst railway accident, as measured by thenum- 
ber of fatalities, on British railways since the disaster at 
Charfield on October 13th, 1928, occurred at Welwyn 
Garden City Station, about 24 miles north of Hatfield, 
London and North-Eastern Railway, at 11.30 on the 
night of Saturday last, June 15th. That day, it 
should be remembered, was the last of a very busy 
Whit-week. Between Hatfield and Welwyn Garden 
City there are six running lines, but the two outer 
are single lines between Hatfield and Luton and 
between Hatfield and Hertford, respectively. There 
are thus four main lines, which, reading from the 
west, are down slow, down fast, up fast, and up slow. 
The station platforms are served only by the slow 
lines and there is a facing connection from the down 
fast to the down slow at the south end of the station 
to give access, if necessary, to the platform from that 
line and a reverse connection at the north end for a 
train to return to the down fast. Similar connections, 
between the up fast and up slow lines, are provided for 
the up platforms. On the evening in question the 
10.45 from King’s Cross to Newcastle was run in two 
portions, and there was also a parcels train due to 
leave King’s Cross at 10.50, which on this occasion 
also carried passengers. The second portion of the 
10.45 was slowed down as it ran through Welwyn 
Garden City on the down fast line, and it was again 
proceeding slowly on its way when it was caught up, 
just beyond the station, and run into by the parcels 
train. Thirteen passengers and the guard of the 
Newcastle train were killed. At the time of going to 
press it is not known whether the accident was the 
result of irregular block working by the signalmen 
concerned or by the driver of the parcels train 
ignoring adverse signals. The Ministry of Transport 
inquiry conducted by Colonel Mount. was held 
yesterday (Thursday), too late to be reported in 
this issue. 


Shipbuilding Statistics. 


In the shipbuilding statistics just issued by the Ship- 
building Employers’ Federation a valuable analysis 
of the present and past position of the shipbuilding, 
ship repairing, and marine engineering industry 
is given. Figures compiled from Lloyd’s Register 
Returns up to March show a welcome increase in the 
number of ships under construction, launched, and 
begun. The Clyde area occupies a leading place with 
238,000 tons in hand, and Belfast follows with 
141,000 tons, while in the total North-East Coast 
area there are only 86,000 tons. Out of a total of 
555,815 tons under construction in Great Britain and 
Ireland in March, 1935, there were only 40,884 tons 
being built for the British Dominions, and 7246 tons 
for foreign owners. In June, 1914, these figures were 
1,722,124 tons, 38,440 tons, and 383,667 tons respec- 
tively. Returns for tanker construction in March, 
1935, show considerable falling off in orders for this 
class of tonnage, there being only 36,550 tons, or 
11-6 per cent., of the id tanker tonnage, compared 
with 277,245 tons of tankers being built in other 
countries. Motor ships throughout the world are, 
on the whole, on the increase. In July, 1934, there 
were 10,604,526 tons of motor ships afloat, compared 
with 19,857,711 tons of shipping burning oil fuel 
and 8,668,477 tons of oil tankers. A comparison of 
steam and motor tonnage under construction in 
March, 1935, in Great Britain and Ireland shows 
302,584 tons of steamers and 251,942 tons of motor 
ships, there being 54-5 per cent. of steamships com- 
pared with 90-8 per cent. in December, 1932. 
Chamber of Shipping figures for laid-up shipping 
show that in April, 1935, only 322 ships, totalling 
705,699 net tons, were laid up, compared with 853 
ships of 2,196,140 net tons total in July, 1932. Both 
at home and abroad there was a welcome increase in 
the number of ships begun, there being a world total 
of 335 ships of 991,713 tons total for 1933 to Septem- 
ber, 1934. Labour statistics compiled from Ministry 
of Labour figures show for the year between Septem- 
ber, 1934, and April, 1935, a steady number of 
insured workpeople employed on shipbuilding of 
158,790 persons. In September, 1934, there were 
46-6 per cent. unemployed compared with 16-1 
per cent. in all industries, while for April, 1935, the 
corresponding figures were 43-9 and 15-7 per cent. 
The unemployed figures are also given for different 
pies and the various shipbuilding and ship repairing 
istricts. 


Gas Defence. 


In a lecture given before the British Science Guild 
on Wednesday, June 12th, Mr. Davidson Pratt 
stressed the importance of educating the civil popula- 
tion in methods of defence against gas attacks in 
war, more especially from the air. Defence against 
chemical war, ‘he said, was particularly urgent and 
important, in spite of the prohibition contained in 


the gas menace from the air and the various measures 
which have to be taken to protect'the civil population 


scheme of gas defence required that the general 
public should keep out of contact with “‘ gas,” whether 
as liquid or vapour, by staying in gas-protected rooms 
till the raid was over and the area cleared up, and 
that there should be an organisation for the decon- 
tamination of the areas affected and the first-aid 
treatment of those who had been exposed to gas. 
The success of any scheme would depend entirely 
on the behaviour of the population, as was clearly 
demonstrated in connection with the anti-gas training 
of troops during the great war. The education of 
the civil population, in order that it may be 
imbued with the proper psychological reaction in the 
unfortunate event of a gas attack, was, Mr. Pratt 
held, therefore essential, and it was satisfactory 
to know, he continued, that the Government fully 
realised the problem, and was taking steps which, 
in its opinion, would best achieve the desired end. 
We may remind our readers that the system adopted 
by France was fully described in our issue of February 
8th, 1935. 


Two Day Shifts in Factories. 


THE Inquiry Committee of the Home Office has 
published its report on the employment of women 
and young persons on the two-shift system in factories. 
The Committee recommends the continued employ- 
ment of women and young persons of sixteen years 
and upwards in factories and workshops on a system 
of two day shifts between the hours of 6 a.m. and 
10 p.m. This provisionat present applies to only 35,699 
women and young persons out of a total employed 
of over 2,000,000. In view of the small proportion 
so employed, the Committee is unable to pronounce 
on the effect of the provision on the reduction of 
unemployment, but by facilitating the expansion of 
trade the Committee considers that its effect in this 
respect will be advantageous. Twenty thousand of 
the workers effected are employed in industries which 
have developed very considerably since the war, and 
the Committee considers that its general effect on these 
industries will be beneficial. Its elasticity in the face of 
seasonal rush orders, quick delivery orders, or pressure 
due to breakdowns is advantageous, while the absence 
of overtime is of benefit to the operatives. In the 
case of highly mechanised factories a direct financial 
benefit appears, owing to the increased use of machines 
per day and their reduced “idle time.” Recom- 
mendations as to the method to be followed in 
granting orders, and concerning the procedure for 
ascertaining the opinions of workers have also 
been published. 


Explosion in Germany. 


One of the worst explosions of recent industrial 
history occurred at the Westphalian-Anhalt explo- 
sive factory, Reinsdorf, Germany, at about 3 p.m. 
on Thursday last. The factory employs about 8000 
workers, but fortunately only about 350 were at 
work at the time. The Westphalian-Anhalt Explo- 
sive Company is a private concern, principally 
engaged in the production of explosives for mining 
and technical purposes. The factory is the only 
one of its kind allowed to continue in operation by 
the Treaty of Versailles. Previous explosions 
occurred there in 1917 and 1925. The disaster 
originated in a store-room filled with dynamite. 
Many workers owe their lives to one of their number 
who shouted a warning, having seen a sudden burst 
of flame, an action which enabled the others to make 
for the open air. The adjoining building, however, 
collapsed, causing great loss of life before any warning 
could be given. No information is yet available as 
to the cause or the extent of the damage. It is 
reported, however, that fifty-eight bodies of both 
men and women have been recovered, and there are 
ninety-six injured at present in hospital. A fund 
has been opened for the benefit of the injured. 
Every window within a radius of several miles 
from the factory has been smashed, and portions of 
wreckage have been picked up at great distances 
from the factory. 


The Union Steamship Company’s New 
Vessel. 


TxE Union Steamship Company has under con- 
struction at the yard of Vickers-Armstrongs, Ltd., 
at Barrow, a new passenger liner. She is of 14,000 
gross tons, and will have a speed of about 23 knots, 
She is destined for service between Australia and 
New Zealand, and she represents the answer to 
identical declarations made by the Premiers of Aus- 
tralia and New Zealand last September with regard 
to their proposed actions to safeguard the shipping 
interests of their countries. The Union Steamship 
Company immediately called for tenders for a steamer 
to ‘excel in service and speed all foreign competing 
vessels.’’ The new liner is to be 544ft. long overall, 
with a beam of 74ft.; her displacement will be 
15,000 tons. Her five accommodation decks will be 
connected by electric passenger lifts ; 400 first-class, 


sengers will be carried. The forward end of the 
promenade deck is to be screened to form an observa- 
tion spaee. On each side of the smoking-room will be 
club-rooms, one for men and the other for women. 
Mechanical ventilation and talking picture equip- 
ment are to be installed. The ship will be propelled 
by Parsons single-reduction geared turbines. Oil- 
fired, forced draught water-tube boilers are to be used, 
and she should maintain a 24-day passage between 
Sydney and New Zealand. A wireléss direction finder, 
electric submerged log, gyro compass, and a record- 
ing echo-sounding machine are to be fitted, while 
an electric ship’s progress indicator will be installed 
in the main vestibule. The stowage space provided 
will include 50,000 cubic feet for the carriage of 
refrigerated cargo. 


Mishap to Flying Boat. 


Last week an unusual collision occurred in the 
Seine at Le Havre. The giant flying boat “ Lieuten- 
ant de Vaisseau Paris,’’ while attempting to take off 
struck the masts of three fishing boats, sinking all 
three vessels. Luckily, two were empty at the time, 
while on the third one man was slightly hurt. The 
flying boat was landed again successfully, when it 
was found that one wing was damaged and the hull 
pierced above the water line. The giant crane belong- 
ing to the port authority was used to bring her 
ashore and she was packed and returned to Toulouse 
for overhaul and repair. The accident arose appa- 
rently from a gust of wind which caught the flying 
boat broadside as she was taking off, causing her to 
deviate from her course so severely that her right 
wing touched the water. She was to have flown to 
her base at Biscarosse, near Bordeaux, where she 
was to be prepared for a flight to Lisbon. The 
** Lieutenant de Vaisseau Paris” is still on trials, 
and a crew of twenty-five were on board, one of 
whom was slightly injured. So far she has only flown 
for about 50 flying hours. She is the fourth largest 
vessel of the kind in the world, coming next in order 
to the German DOX and her two Italian sister ships. 
She is intended for the South American service, is 
of all-metal construction, and has six Hispano-Suiza 
engines totalling about 5000 h.p. She carries a crew 
of eight, and for Transatlantic work has an esti- 
mated passenger-carrying capacity of thirty persons, 
accommodated in cabins. Her loaded weight is 
37 tons. On short-distance flights across the Mediter- 
ranean she has carried as many as seventy-two 
passengers, in addition to a full crew, while on one 
flight she is reported to have attained a height of 
20,000ft. in 57 minutes. 


Atlantic Liner in Collision. 


On Sunday last, June 16th, the Canadian Pacific 
steamer “ Empress of Britain,” came into collision 
with the steamer “ Kafiristan ’’ between Magdalen 
Islands and Fame Point, in the Gulf of St. Lawrence. 
The collision occurred at 2.48 p.m. G.M.T., and was 
due to a thick fog. The “ Empress of Britain ”’ is 
of 42,348 tons gross, and was built in 1931 on the 
Clyde. She set sail on Saturday, June 8th, for 
Quebec with 350 passengers aboard, and should have 
reached that. port on Thursday, but was delayed by 
fog. This was her first trip of the season on the 
Atlantic crossing. She had previously completed a 
brief overhaul following a world cruise of 30,000 miles. 
The “ Kafiristan,” of 5193 tons gross, is owned by 
the Hindustan Shipping Company, Ltd. (Common 
Brothers, Ltd., of Newcastle), and was built in 1924. 
The. ‘Empress of Britain” received only minor 
damage to her, bow and is continuing her voyage. 
The ‘ Kafiristan”’ reported that she was making 
water in No. 1 hold, and was making for the nearest - 
port. A fire which broke out was quickly extinguished. 
The “Empress of Britain”’ stood by to render 
assistance till relieved by the “ Badjestan,” also 
belonging to the Hindustan Shipping Company, Ltd., 
which escorted the “ Kafiristan’’ to port. Three 
members of the crew of the “‘ Kafiristan ”’ are reported 
to be missing. 


Shipbuilding Agreement. 


Ir is officially announced that negotiations have 
now been concluded between Harland and Wolff, Ltd., 
and Workman Clark (1928), Ltd., in conjunction 
with National Shipbuilders Security, Ltd., whereby 
shipbuilding on the north side of the river at Belfast 
will be discontinued. The shipbuilding and engi- 
neering activities of Workman Clark on the south side 
of the river, however, which adjoin the works of 
Harland and Wolff, will become part of that estab- 
lishment, so that the future shipbuilding and marine 
engineering activities of the port will be concentrated 
at Queen’s Island. Following these arrangements, 
Mr. William Strachan, jun., has been appointed 
a director of Harland and Wolff, Ltd. It is further 
announced that Mr. F. G. Dunlop has been appointed 
a director of Harland and Wolff, Ltd., and will be in 
charge of the company’s repair works in London, 
Liverpool, and Southampton, the position previously 
occupied by Mr. James Gray, who is returning to the 
services of the Union-Castle Mail Steamship Com- 
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Major Douglas’s Social Credit Plan. 


By W. H. COATES, Ph.D. 
No. Il. 


(Concluded from page 611, June 14th.) 


MAJOR DOUGLAS’S THEORIES. 


THE OBJECTIVE OF THE INDUSTRIAL SYSTEM. 


N the light of the explanations given last week let 

us now look at Major Douglas’s theory in detail. 

In 1929, Major Douglas laid before the World 
Engineering Congress at Tokyo a paper (No. 685) on 
“The Application of Engineering Methods to 
Finance,” which contains the substance of the 
Social Credit Theory. There he observed that the 
first point an engineer settles in dealing with a 
problem is the objective, and he finds that there are 
“at least three separate and distinct objectives 
alleged in the industrial system, (1) Employment, 
(2) Goods and Services, (3) Money.” He asserts that 
those who talk about industry say that the industrial 
system exists to provide employment and fails, while 
those who are conducting industry have “ objectives 
which are diametrically opposed,”’ because they “‘ are 
specifically concerned to obtain a given output with 
@ minimum of employment”; he contends that the 
great majority of those engaged in the lower ranks of 
industry will say that ‘“ what they want from the 
industrial system is goods,”’ and finally that ‘‘ those 
whose interest in industry is purely financial require 
from industry simply money.’’ In these contentions 
we have evidence of the lack of understanding of the 
industrial system as worked and expounded above. 
All concerned in any productive system have as their 
general objective the satisfaction of their own wants 
and desires. For this purpose they need goods and 
services. It is true that a system founded upon the 
division of labour and an exchange economy is neces- 
sarily largely an employment system, because it 
involves co-operation and that is impossible without 
leadership. Even with a perfect co-operative effort 
by a number of human beings without the inter- 
vention of money, it would still be possible to say 
that each and all were employed by the common- 
wealth of workers as a whole regarded as one unit. 
Men, therefore, only seek employment because under 
a capitalist system they receive the reward for their 
effort in the form of money. These workers only ask 
for money in respect of their employment because a 
monetary system of distribution has been found to 
work best, and money being the means of exchanging 
their production into a consumable form, money serves 
as the mechanism for procuring goods and services 
in the form of necessaries, comforts, and luxuries 
desired by themselves and their families. The great 
mass of people do not desire employment simply 
because it is employment. Nor do ordinary people 
want money solely for its own sake. Money is only a 
means to an end. 

Major Douglas says that if employment is accepted 
‘as the objective of the industrial system, therefore, 
and output to be a dependent variable of this objective 
(a) either process and mechanical energy employed 
must be kept rigidly constant, or (b) output must be 
completely unfettered by any difficulties of sale.” 
Neither of these propositions will bear examination. 
The first assumes that with existing equipment and 
ability there are no unsatisfied wants, or, in other 
words, that every consumer has all that he can con- 
sume, a condition which patently does not exist. 
The second conclusion is perhaps obscure because of 
the difficulty of interpreting “ difficulties of sale,” 
but if this should imply that all goods offered for sale 
must be perfect, and, in addition, that the supply of 
each particular product must be in correct balance 
with the supply of other products, common experience 
shows that judgment in these constantly 
errs. If it merely means that there is not enough 
money, that argument is dealt with below. 

In dealing with the second possible objective of the 
industrial system, namely, that it lies m goods and 
services, Major Douglas says there are two possible 
cases ; his first is “‘ a fixed programme of production 
with unlimited improvement of process and employ- 
ment of mechanical energy, resulting in a rapidly 
and constantly decreasing amount of employment in 
man-hours.” It is not clear why the programme of 
production should be fixed, for again, the sum of 
human wants is not fixed. The second possible case 
is “an advancing programme of production with 
unlimited improvement of process and employment 
of mechanical energy, resulting eventually in a 
saturated psychological demand and automatically 
becoming similar to” the first proposition. In this 
case the basic assumption is again that all human 
wants are at present fully satisfied, or, alternatively, 
that it is impossible to transfer productive resources, 
land, capital and labour, from one kind of production 
to another. Should, however, Major Douglas mean 
that sooner or later all human wants will have been 
satisfied, then surely such a state of affairs is so far 
distant. that, for the present, we need not concern 
ourselves with its difficulties. 





In. his third section Major Douglas deals with 
“money as the objective of the industrial system,” 
and points out quite correctly that in a modern indus- 
trial community money is found in three forms— 
gold, silver, and copper coin; paper money; and 
bank money, arising from ‘ the creation of credits 
by banks,” this latter item representing, he says, 
perhaps 90 per cent. of the money in circulation. 
Apart from the labour connected with making 
metallic money or operating the banking system, 
Major Douglas points out, and in the main quite 
correctly, that “‘ the creation of money has nothing 
to do with the industrial system.” It is, however, 
erroneous to assume that all the purchasing power 
represented by deposits in banking systems has come 
into being through the creation of credits by banks, 
by way of the process described in a quoted sentence 
by Mr. McKenna, viz.: “‘ Every loan creates a deposit 
and the repayment of every loan destroys a deposit.” 
Bank deposits which are backed by gold, of which 
monetary metal there are between 6 and 7 hundred 
million ounces in the treasuries and central banks of 
the principal countries of the world, have not been 
created by this method. It is, however, true that the 
amount of money arising from the creation of credits 
by banking organisations far exceeds the total bank 
money backed by gold, but in judging this particular 
fact careful regard has to be had to the period of time 
over which such credit money has been brought into 
existence, and, more particularly, to the emergency 
circumstances which from time to time have given a 
very special impetus to this form of monetary 
creation. They have usually arisen from war, when, in 
face of the urgent demand for goods and the corre- 
sponding necessity of procuring the moneys required 
to buy them, every nation has to put aside its general 
reliance on the taxing power by means of ordinary 
taxes and duties and resort to the concealed power of 
taxation which lies in monetary inflation. Where 
Major Douglas errs is in assuming that the slow move- 
ment in ordinary times and the rapid movement in 
war or other emergency conditions, of the money 
creating process by the banks, is the common or 
current working process of the banking system. 

It has already been explained how the central 
bank, by an addition to its assets, can increase the 
cash at the disposal of the commercial banks, which 
in their turn, working on a given ratio between the 
amount of their cash resources and their deposits 
(normally 10 to 100 in the United Kingdom) can, when 
additional cash balances, arising from central bank 
action, come into their hand, expand their advances 
to industrialists and others, creating a new deposit by 
each new loan, until new deposits equal to ten times 
the amount of the new cash have come into existence. 
This process, by adding to the purchasing power of the 
community, inflicts upon all existing holders of pur- 
chasing power a diminution of the effectiveness of that 
power. It does so in pursuance of the general truth 
of the quantity theory of money, namely, that if the 
total volume of purchasing power or its velocity of 
movement is increased, while the quantity of goods 
and services traded remains constant, then the 
general level of prices, other factors being unchanged, 
will tend to rise. In other words, the new purchasing 
power handed out to borrowers through this exten- 
sion of the loan system only becomes effective at the 
cost of existing holders of purchasing power, whether 
in the form of metallic coin, paper notes, or bank 
deposits. Higher prices necessarily reduce the 
volume of goods purchasable by any given stock of 
money. Undoubtedly the banking system derives 
advantages from this method, especially in so far as 
these loans yield interest to the bank. But against 
this it has to be borne in mind that so far as the 
additional moneys created return to the banks on 
time deposit, they have to meet the cost of the interest 
thereon, and that so far as additional banking business 
has to be transacted, additional expenses fall upon 
the bank. Further, a slowly rising general price 
level which springs from a gradual expansion of 
monetary resources, generally stimulates industrial 
activity and confers, in total, more advantage upon 
the community as a whole than the loss sustained by 
holders of existing purchasing power. In times of 
emergency these effects are not of particular value, 
but the real reason why inflation arises in times of 
war is that this is the only proved method of securing 
the necessary supplies. The diminution in existing 
purchasing power represents a concealed tax upon the 
whole of the community, a tax which truly has the 
grave disadvantage that it is in no way proportioned 
to the ability to pay of the different persons taxed. 

Major Douglas, however, by extending the propor- 
tion of truth in his argument to the whole field of 
industry as a current condition falls into error. In 


normal times there may be an ebb.as well as a flow 
of credit creation, designed, as already stated, to 
keep the purchasing power of gold, when countries 





are on the gold standard, at the same level in cach 
country adhering to that standard. 


InLUSTRATION OF THE New BANK. 


Major Douglas proceeds to quote his famous 
example of the starting of a new bank with ten 
depositors, each depositing £100 in Treasury Notes, 
making the bank’s liabilities to the public £1000, 
These ten depositors settle their business accounts 
with one another through cheques on the banker. 
Noting that ‘“‘ only about 10 per cent. of his business 
is done in cash,”’ the banker, when consulted by 
depositor No. 10 in regard to an advance to deal with 
a large order, consents to this depositor drawing from 
his account not merely his own £100, but an over- 
draft of £100, making £200 in all, in consideration of 
repayment in, say, three months of £102. He him- 
self pays this sum out in wages, salaries, and other 
expenses for the order. The banker’s balance sheet 
now shows a deposit of £1100; cash in hand still 
£1000 and advances £100. Major Douglas notes 
that depositor No. 10 pays out his overdraft to his 
employees in wages and salaries, omitting to observe 
that he will use a part of this sum in buying material. 
It is also implicitly assumed that the moneys having 
been paid out to the employees and suppliers will 
return to the banking system, as is, indeed, likely to 
be the case. Deposits are then restored to £1100 
and cash to £1000. We must now quote Major 
Douglas :— 

“These wages and salaries together with the 
banker’s interest all go into costs. All costs go 
into the price the public pays for its goods, and 
consequently when depositor No. 10 repays his 
banker with £102 obtained from the public in 
exchange for his goods, and the banker, after 
placing £2 created by himself to his Profit and Loss 
Account, sets the £100 received against the phantom 
credit previously created and cancels both of them, 
there are £100 worth more goods in the world, 
which are immobilised—-of which no one, not even 
the banker, except potentially, has the money 
equivalent.” 


It will be observed that in this statement depositor 
No. 10 admittedly obtains from the public on the 
sale of his goods, say, £202 (the original deposit, plus 
the overdraft, with interest but no profit), but Major 
Douglas does not tell the reader whence the public 
obtained this money. Having postulated only ten 
depositors, it must be assumed that they represent 
the whole, so that one or more of the other nine 
depositors has bought the goods in question out of 
their store of money. In that case the position when 
they have drawn their cheque and paid depositor 
No. 10 is that the banker, on clearing the cheque, 
first reduces his deposits of £1100 by £202 to £898, 
by deducting £202 from the accounts of depositors 
Nos. 1-9, and then restores them again to £1098 
when he credits the £200 in question to depositor 
No. 10, the balance of £2 appearing as the bank 
profit. When depositor No. 10 tells the banker he 
is repaying the loan, then as quoted, the banker sets 
the £100 received, now in the form of a deposit, 
against the £100 of loan and cancels one item against 
the other. Deposits are now £998, and the profit is 
£2, these two liabilities of £1000 being balanced by 
cash. The newly created money has disappeared 
after its temporary appearance, being but the reflec- 
tion, both on its birth and death, of the equally 
temporary loan. 

The man who gave the order bought the goods and 
clearly paid for them in money. Yet in the face of 
this, Major Douglas argues that no one, not even the 
banker, except potentially, has the money equivalent 
in respect of this £100 worth more goods. Major 
Douglas implicitly assumes some buyer for the large 
order given to depositor No. 10, without telling us how 
that purchaser proposed to pay for the goods when 
they were ready. If the answer be that the buyer 
was a customer of another bank and not of the new 
bank which is started, then Major Douglas has only 
given us part of the facts, so failing to satisfy one of 
the positive tests predicated at the beginning of this 
article. Clearly, when discussing the banking system, 
one must treat it as a whole, and not have a secret 
banker in the background creating curious difficulties 
of this kind. Indeed, it is difficult to understand how 
this instance which Major Douglas then proceeds to 
express in symbols, differentiated with respect: of 
time, can have persisted so long without this simple 
exposition of its fallacy. 3 

In short, Major Douglas does not realise that stocks 
of existing money are just as necessary an ingredient 
of our monetary system as a stock of merchandise in 
a Regent-street shop isan essential ingredient in the 
conduct of a retail business. The creation of credit 
money for the purpose of executing a special order to 
be repaid and cancelled in due course when the order 
is executed only anticipates the use of existing money. 
If the buyer lent his own deposit while the goods were 
being made, there would be no bank creation or can- 
cellation of money. 


Errect or WaGE MovEMENTS. 


Major Douglas then proceeds to deal with the 
“‘ effect of raising or lowering wages considered as 
a@ component in the cost of unit production,” and 
deduces that “lessening the item of labour costs 
in the total factory cost of an article, reduces the 
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capacity of the wage-earning proportion of the 
population to buy the total volume of goods pro- 
duced, although for a total amount of wages distri- 
buted, the amount of goods produced is obviously 
greater.” Here the assumption is that prices of 
these goods are fixed, whereas every manufacturer 
finds by experience that he must reduce his price 
if he wishes to dispose of an increasing volume of 
his products when no change is taking place in the 
management of the country’s money, unless there 
is @ very elastic demand for that product lead- 
ing to its substitution for others. Manufacturers 
constantly tend to enlarge the volume of their 
production, and the factor which tends to limit 
that action is the marginal quantity of production, 
the price commanded by which only just equals 
its cost. Major Douglas never recognises that the 
respective component parts of any total volume of 
production are not produced all at a uniform cost. 
Given @ specific equipment, a small output is certain 
to result in @ loss and not a profit, and in the normal 
manufacturing case the law of increasing returns 
operates to give the producer a rising profit per unit 
of quantity of product as the total output grows. 
There is, however, a limit to this phenomenon. It 
arises from the fact that in respect of most products, 
the consumer will only continue to absorb increments 
of supply, if the price is on the downward grade. 
Increasing supplies, therefore, mean diminishi 
prices, and when the cost of an additional unit 
exceeds the price obtained for that additional unit, 
then a strong pressure is exerted upon the manufac- 
turer to cease exj ing his production. 

On this slender thesis that lessening the item of 
labour costs reduces the capacity of the wage earners 
to buy the total volume of goods luced, Major 
Douglas builds his famous A and B theory, under 
which he divides all industrial payments into two 
groups of A “all payments made to individuals 
(wages, salaries, and dividends),” and B “ all pay- 
ments made to other organisations (raw materials, 
repayment of bank loans and other non-personal 
costs).” His simple argument is that “the rate of 
flow of purchasing power to individuals is represented 
by A, but since all payments go into prices, the rate 
of flow of prices cannot be less than A+-B. Since A 
will not purchase A+B, a proportion of the product 
at least equivalent to B must be distributed by a 
form of purchasing power which is not comprised 
in the descriptions grouped under A.” In other 
words, consumers must be provided with additional 
purchasing 

The reader who has carefully followed the earlier 
exposition of the mechanism of our economic system, 
brief though it is, will have perceived that Major 
Douglas’s confusion arises from the fact that he does 
not realise that goods and services are exchanged 
for goods and services, and that money is only the 
means by which that exchange is effected. Put in 
a different way, there are two exchanges, goods and 
services for money, and money for goods and services. 
Men produce goods and yield services in order to 
get goods or services. Unless money served to pur- 
chase goods and services, no one would seek to obtain 
it or to keep it. It has already been shown that the 
system of the division of labour involves a series of 
operations following in sequence from the raw material 
to the finished product, and that one of each or 
numbers of each may and will be eding in a 
continuous systetn at the same time. The Leagth 
of the the continuity of.the process, and its 
actual working is made possible by an existing stock 
of money, enlarged temporarily and subsequently 
reduced to normal by banking loans and their 
repayment. 

It is convenient to repeat the cyclic table of five 
series of operations taking place at the same time 
which has already been given, the series consisting 
of five processes in each case, viz.:— 


Units of time, 
Series. a. 6. e. d. ¢! 
Stages. 
A ye ee iw wae Mee 65 
B SS SOS Sr. Sana ae ay 
Cc i GSS ee Re ce ce 
D . we 284% is eee . 3 
E ee. A ee er ae 
In this table, stage 5, which mts the comple- 
tion of the finished article, with Major 


Douglas’s conception of the rate of flow of purchasing 
power to individuals. The manufacturer who 
carries out stage 5 will have made payment to others 
in respect of stages 1, 2, 3, and 4, for raw materials 
and other non-personal costs. His own payment in 
stage 5 will consist of all payments made to individuals 
in respect of wages, salaries, and dividends. Major 
Douglas’s contention is that at the time the finished 
article is sold, these payments made to individuals 
in of stage 5 are not sufficient to purchase 
the finished article because the price of the finished 
article would include the cost arising at stages 1, 
2, 3, 4, as well as those arising at stage 5. In 
the first place, no account is taken of the fact that 
those who carry on any enterprise must be in posses- 
sion of a certain amount of floating capital, part of 
which will consist of liquid resources of money. As 
already explained, if the amount of this money is 
insufficient, it can be enlarged temporarily by means 


of the windings, so that it will withstand satisfactorily 


series A alone and never brings out the fact that in 
the running operations of an industrial community 
there will be the second, third, fourth, and fifth series 
of B, C, D, and E also in operation. Looked at in the 
illustrative form given above, it will be seen clearly 
that in any one unit of time there are taking place 
not simply operation No. 5, but operations 1, 2, 3, 
4, and 5, each belonging to a different series. Out 


manufacturer at each of these stages, payment will 
be made to individuals in respect of wages, salaries, 
and dividends. Looked at as one unit, the five 
different series will, therefore, be placing in the 
hands of individuals in each unit of time sufficient 
A payments to meet the cost of the finished article, 
which consists of A+B payments, or, expressed in 
a different manner, the A payments in respect of 
each of the five processes in the series. There are, 
therefore, available in the hands of individuals in 
respect of A payments in any one unit of time 
sufficient monetary resources to buy the finished 
article. Major Douglas’s argument, to the effect 
that this is not possible because, while the B payments 
at any one stage are A payments at a preceding 
stage, they are only available as purchasing power 
in those previous periods of time, is invalidated by 
the simultaneous occurrence of the different operations 
in one unit of time. On this simple ground the whole 
of his case fails. 

Particular stress has been laid by Major Douglas 
on one item in cost, namely, the provision for depre- 
ciation of plant and machinery. Here, it is said, is a 
saga which does not find its way into A payments 
‘or a considerable period, because t of an 
item of plant only occurs at the end of its life. This 
argument is not tenable on the same ground as that 
which invalidates the A and B theory. While one par- 
ticular unit of plant in industry may only need replace- 
ment at the end of twenty years, the continuity and 
the diversity of industrial i and the number 
of concerns competing in the field and using the same 
species of plant, is certain to give rise to the necessity 
for replacement of any particular variety of plant 
year by year. For instance, if twenty firms are using 
this plant, the tendency will be for one of each of the 
twenty firms to require one replacement in each of 
the twenty years concerned. The necessary A pay- 
ments will therefore be available every year from the 
yearly demand of the twenty series. 

Now it is undoubtedly true that the simplified 
state of affairs outlined in this article is subject to 
jolts and uneven occurrences. The course of business 
does nut run much smoother than the course of true 
love. There are periods of acceleration and decelera- 
tion, and during such periods the harmony between 
the monetary and the industrial systems is by no 
means perfect. Such a state of affairs is quite different 
from the basic fault alleged by Major Douglas to 
exist in these systems to-day. His contention does 
not refer to any maladjustments which right them- 
selves from time to time, which err in one direction 


of the resources of floating capital possessed by the | pi 


at one period and another direction at another period, 
but to an inherent defect which he contends is always 
present. 

If Major Douglas’s allegation is fundamentally 
wrong, as it is here suggested that it is, and as every 
serious student of monetary matters has found it, 
then there is little need to enter into any detailed 
examination of the methods by which Major Douglas 

roposes to distribute additional purchasing power, 
which shall at the same time either bring about a 
fall of prices, or if no fall of prices is required, shall 
place in the hands of individuals additional pur- 
chasing power, and shall at the same time so har- 
monise with our existing monetary system that it 
causes no inflation. When Major Douglas gave 
evidence before the Macmillan Commission on 
Finance and Industry, persistent efforts were made 
by the members of the Commission to draw from Major 
Douglas the means by which he would achieve these 
contradictory objects. It must be stated that they 
signally failed. The interested reader should consult 
the record of that evidence and satisfy himself. 
Major Douglas there gave the illustration of a motor 
car for which a consumer paid £100 in the ordinary 
way, and taking the receipt for the payment to his 
bank, has his account credited with, it was said, £25. 
The bank would collect the consumers’ credits and 
turn them over, say, to the Treasury, which would 
eredit the bank with the total. If this method is to 
apply to the total expenditures on goods and services 
at every stage it would result in the British Treasury 
advancing colossal amounts each year. Such money 
payments must aggregate to not less than £20,000 
millions a year, on which a credit of 25 per cent. 
would call for £5000 millions. If the rebate is only 
to apply to final consumer payments for physical 
how such goods are to be identified will be 
a problem—this last figure would fall, but would 
still stand between £500 and £1000 millions. In 
“The Monopoly of Credit,’ Major Douglas says 
that these moneys willbe obtained from ‘‘ the same 
source from which at present the banking system 
creates money out of nothing, that is to say, a book 
entry based on the security of a country considered 
as @ producing mechanism.” From the explanations 
which have already been given, it will be appreciated 
that if the central bank creates many millions of new 
monetary resources each year, the percolation of this 
new cash into the commercial banking system will 
form the basis for an astronomical expansion of credit, 
to be identified in due course as deposits in the com- 
mercial banks, upon which the owners would have the 
title to draw cheques for daily expenditure. So far, 
it is past the wit of anyone familiar with the bank- 
ing mechanism to understand how Major Douglas 
can add immediately after the.sentence quoted above 
that “ no inflation is involved in such 4 process.” 
The sad truth is that Major Douglas does not under- 
stand either the world system of exchange economy 
or the banking system by means of which in a modern 
community that exchange economy functions. 











King George V 
Pumping Plant 
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Main Moitors.—The main pumps are driven by 
four 1250 b.h.p. synchronous induction motors, 
manufactured by the General Electric Company, 
Ltd., in its works at Witton, Birmingham. These 
machines can be seen in Fig. 14. 

The motors are run at 272-3 r.p.m., when operating 
on a 6600-volt, three-phase, 50-cycle supply, the power 
factor being corrected to 0-95 leading, and are 
capable of sustaining an overload of 25 per cent. for 
two hours. They are designed on a liberal basis, both 
electrically and mechanically, and comply in every 
with British Standard Specification No. 
169—1925. Each machine has a total weight of 
25 tons. The stator is cast in one piece, and is pro- 
vided with ventilating openings, over which protective 
covers are fitted to prevent vermin gaining access to 
the machines. Cast steel rotors are employed and are 
carefully balanced, while the iron laminations for 
both the stator and the rotor are securely held in 
position by means of dovetailed keys and end clamps. 
The weight of the rotor is carried by a Michell 
thrust and guide bearing, which is designed for a load 
of 7 tons and carried in a housing bolted to the bottom 
skirt of the machine. Lubrication is provided by an 
oil bath, which can be filled and drained from the 
side of the motor. The top guide bearings of the rotor 
and exciter are of the roller type. 

As the motors may be idle for considerable periods 
special consideration has been given to the insulation 





of loans from the banks. In the second place, Major 
Douglas founds his argument on the existence of 





the deleterious effects of salt-laden atmosphere under 


Graving Dock, 
and Equipment. 


Ill. 
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varying conditions of humidity and temperature. 

A further factor to which careful attention has 
been given is that if, for any unforeseen reason, the 
automatic discharge valves fail to function, the motors 
will revolve in the opposite direction when dis- 
connected from the supply main at speeds up to 
400 r.p.m. without risk of damage, it having been 
ascertained that in no circumstances when the pump 
is functioning as a turbine and driving the motor can 
speeds in excess of this figure be obtained. 

In order to facilitate the operations connected 
with erection the exciter can be removed as a separate 
unit. After the rotor has been withdrawn the pump 
rotating parts can be lifted through the stator of the 
machine. 

Auxiliary Motors—In addition to the four main 
motors, the General Electric Company, Ltd., has 
supplied sixteen smaller machines for driving the 
auxiliary pumping plant, the horse-powers ranging 
from 3 to 200. These motors are designed to operate 
on a 415-volt, three-phase, 50-cycle supply. With the 
exception of two 30 h.p. motors which drive exhauster 
pumps, all the motors are of the vertical spindle type. 

Motor Control Hquipment.—tit will be appreciated 
from the foregoing description of the hydraulic plant 
that the efficient control of such a complicated system 
has involved the installation of a special supervisory 
control system which has been specially developed 
by Gwynnes Pumps, Ltd., in conjunction with Electric 
Control, Ltd., and Evershed and Vignoles, Ltd. 

It has been considered necessary to bring under the 
control of one individual as many operations as may 





reasonably be necessary, and to interlock the system 
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in such a way as to reduce the possibilities of mis- 
handling due to errors of judgment toa minimum. A 
further most important factor to be borne in mind is 
the possibility of mechanical or electrical breakdown. 
Provision must be made for the immediate indica- 
tion of such a fault, and facilities must be available 
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for de-watering and impounding the dock. simul- 
taneously with the same pumps. 

The next four panel sections each contain main 
ammeter, power factor meter, exciter ammeter, and 
voltmeter, kilowatt-hour meter, exciter shunt field 
regulator, and push buttons for the main pump 
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cireuit is provided with a separate circuit breaker 
mounted on this board, The object of this is that, 
should the circuit breaker open, owing to any unfore- 
seen circumstances, it is not necessary for the 
attendant to descend into the valve pit to reset the 
switch, as this can be done on the control gallery 














for the rapid isolation of the faulty apparatus, so that 
the effect of the breakdown may be isolated as com- 
pletely as possible. 

In the following description of the electric control 
gear we hope to show how these requirements are met. 

Situated on a gallery overlooking the motor floor 
of the pumping station is a master control desk, 
manufactured by Electric Control, Ltd., which may 
be seen in Fig. 15, Practically all the important 
valves, the main motors, and the exhausters aré con- 
trolled from this desk. Mounted against the wall 
immediately behind the control desk and facing the 
operator is an illuminated diagram of the dock with 
culverts, sumps, main and drainer pumps, and main 
sluice valves shown thereon, and provided with 
indicating lamps. This diagram has been manu- 
factured by Evershed and Vignoles, Ltd., and will be 
described in detail below. 

The control desk itself is divided into six panels. On 
the left end panel are fifteen selector switches, each 
of which controls a corresponding relay on an adjacent 
relay panel, seen to the left of the control desk in 
Fig. 15. The functions of these switches are shown 
in Table I. The valve numbers referred to are 
shown in Fig. 3 (ante). 

Taste I, 


Valves 


Selector | 
controlled. 


switch 
No. 

Empty No. 7 Dock 
Empty No. 8 Dock 
Impound No. 7 Dock .. 
Impound No. 8 Dock .. 
Storm water... .. .. 
Empty No. 7 Dock 
Empty No. 8 Dock 
Storm water.. .. 
Drain No. 7 Dock 
Drain No. 8 Dock 
Storm water. . 
Drain sump AB .. 
Drain sump CD 


Operation. Pumps used. 


A and/or B 
A and/or B 
A and/or B 
A and/or B | 
A and/or B 
C and/or D 
C and/or D 
C and/or D 
E, F,G 
E, F,G 
E, F, G 
EF.G 
E, F,G 
Spare 
No pumps 
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Flushing storm water .. 7, 9, 12, 19 


* Notre.—These valves are not in commission, as they con- 
cern No. 8 Dock, which is not yet built. 

The relay panel is provided with interlocks to pre- 
vent the operator, as far as possible, from obtaining 
unsuitable combinations of valve openings, such as 
the operation of selector switches No. 1 and No. 3 
at the same time, 7.e., an attempt to set the valves 


Fic. 14—1250 B.H.P. MOTORS DRIVING MAIN PUMPS 


motors ‘‘ A,” “ B,”’ “C,” and “ D.’’...The suction 
and discharge valves for each main pump are also 
controlled by switches on the corresponding panel 
sections. Red and green pilot lamps show whether 
the H.T. oil-immersed circuit breakers are closed or 
open. The remaining panel section at the extreme 





itself. Further, any faulty valve can easily be 
isolated from the circuit, and, if absolutely necessary, 
operated by hand without upsetting the rest of the 
system. In addition, separate circuit breakers are 
provided for the various auxiliary operating circuits 
for the main motors, relay panel, indicating system, 





FIG. 15—CONTROL 


right of the desk contains the meters and push 
buttons for the two exhausters. 

On the same control gallery are situated two low- 
tension circuit breaker boards (see Fig. 16). It should 
here be pointed out that the starters for the elec- 
trically operated sluice valves are not fitted with any 
overload protection device, but that each valve 


PANELS 


&ec. Each circuit breaker is fitted with pilot lamps 
to indicate whether it is open or closed. 

Before starting any of the main or drainer pumps, 
it is necessary that the valve selector switch corre- 
sponding to the required operation (see Table I, 
above) is turned to the “ open”’ position. Assum- 
ing that it is desired to empty No. 7 dock, using 
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main pumps “A” and ‘ B,” selector switch No. 1 
is turned to the “ open ”’ position. This closes a relay 
which selects valves 3 and 12, and causes them to 
be opened by their automatic starters. The pilot 
lamps on the illuminated diagram give definite 
indication of the movement and ultimate complete 
opening of the selected valves. The way is now 
clear for starting up the pumps, which in this example 
are the main pumps “A ’”’ and “ B.” 

The main 1250 b.h.p., 6600-volt, synchronous in- 
duction motors are each controlled by high-tension 
air break stator ‘contactors and charging resistances 
enclosed in screen work cubicles, and air break rotor 





FIG. 16-LOW-TENSION CIRCUIT BREAKER BOARDS 


contactors enclosed in adjacent sheet steel floor 
mounting cases. The equipment for pump ‘“ D” 
may be seen beneath the control gallery in Fig. 15. 
The rotor starting resistances are mounted in 
separate ventilated drip-proof cases placed imme- 
diately behind the rotor panels. The doors of the 
sereen work cubicles are so interlocked that when 
opened they immediately trip out the corresponding 
H.T. oil circuit breaker, thus making the enclosed 
switchgear dead. The opening of the oil switch also 
breaks the control circuit of the automatic starter. 
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FiG. 17-WATER-LEVEL TRANSMITTER 


In a similar way the rotor contactor panel! doors are 
interlocked with the starting apparatus. 

Referrmg to the main discharge valves described 
above, it should be explained that the solenoids which 
enable the clutches to remain engaged are connected 
so that by means of contacts on the appropriate 
stator contactors, should these open the solenoid 
is de-energised and the clutch released, so that the 
valve can close by gravity. In a similar manner it is 
made impossible for the discharge valve to be opened 
unless the corresponding stator contactor is closed ; 
in other words, unless the pump is running. 

The method of starting the main pump is as 


First, the clutch of the discharge valve is engaged, 
the suction valve is opened fully by means of the 
control switch on the desk and the exciter shunt field 
regulator set to the correct position for starting. This 
is indicated by an amber light adjacent to the hand 
wheel. The starter push button for the main pump is 
then pressed, which initiates the closing of the first 
high-tension contactor, which connects the stator 
winding to the supply through a charging resistance. 
This is short-circuited an instant later by the second 
air break contactor. The rotor windings are per- 
manently connected to the rotor resistances which 
form the star point, the exciter armature being in 
series with one phase. The 
rotor contactors then close 
in succession until the slip 
rings are finally short- 
circuited by the contac- 
tor. The exciter voltage 
builds up, and after the 
machine has reached full 
asynchronous speed gently 
pulls it into synchronism. 

The discharge valve is 
then opened and the exciter 
shunt field regulated until 
the power factor of the 
main motor is 0-95 leading. 

On the panel are push- 
buttons for tripping the 
main oil switches, and also 
for tripping the clutches, 
and thus closing the sluice 
valves in an emergency. 

The three drainer pump 
starters are controlled 





from pedestals which in- 
corporate “stop” and 
“ start’ push - buttons, 


ammeters, and discharge 
valve control switches, 
these being situated 
adjacent to their respective 
starters on the motor floor, so that the pumping 
attendant need not manipulate the master control 
desk unless a major operation is in hand. The 
remaining motors are controlled by push-buttons on 
pedestals adjacent to the starters, and are of the 
conventional type. 

Dealing with the valve motor starters, these con- 
sist of direct switching, mechanically and electrically 
interlocked triple-pole reversing contactors with main 
isolating switches, and are provided with change-over 
switches so that they can be operated locally for 
testing purposes or from the control desk. 

The four main filling valves are not operated from 
the master control desk, but are controlled by the 
harbourmaster. The pilot switches for these are of 
the drum type operated by detachable levers which 
are inserted into the switch boxes through a hinged 
cover on the open dock wall. An interesting feature 
of these valves is that by means of time relays, no 
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Fic. 18—ELECTRICAL CONNECTIONS 
LEVEL INDICATOR 


OF WATER- 


matter how quickly the hand lever is thrown over 
from “open” to “close,” or vice versd, the motor 
will not attempt to reverse until sufficient time has 
elapsed for it to come to rest, thus preventing large 
peak currents resulting from sudden reversal, which 
might otherwise trip the overload releases. 

On the illuminated diagram supplied by Evershed 
and Vignoles, Ltd., which can be seen in Fig. 15, 
the positions of all the valves are shown by coloured 
indicating lamps, while the running of various pumps 
is indicated in a similar manner, a red lamp showing 
that the pump is running, while a green light indicates 
that it is stopped. An important feature of this 
diagram is that its operation is not dependent on the 
control equipment, as the initiating movement is 
made by the apparatus indicated and not by the 
control circuits. 

The position of each valve is indicated on the 
diagram by four signal lamps. The two outer lamps, 
one red, one green, indicate respectively when the 
valve is fully open or fully closed; the two inner 
lamps, also red and green, vary in intensity according 
to the position of the valve, the light from the two 





mid position. As the valve is opened, the red lamp 
becomes brighter, while the green lamp gets duller 
until, when fully opened, the second red light pre- 
viously mentioned cuts in. The position of the open 
valve is then clearly indicated by the two bright 
red lamps, the green lamp having faded out. When 
closing the valve, the green light, on the other hand, 
becomes brighter and the red dull until, in the fully 
closed position, the two green lamps are brightly 
lighted, the red lamp having faded out. 

The culverts and the dock itself are indicated by 
coloured glass illuminated by means of light reflected 
from a white background ; the lighting consists of 
four 500-watt gas-filled lamps fixed at the top of the 
board, the reflector being suitably adjusted so as to 
obtain uniform illumination all over the panel. 

On the right of the illuminated diagram in Fig. 15 
can be seen a second panel which carries seven indicat - 
ing instruments showing the level of the water in the 
graving dock, the main sumps, drainer sump, storm 
water culvert level and tide level in relation to the 
keel block level. A recorder is fitted on this panel, 
which keeps a continuous chart of the water level 
in the storm water culverts. 

The transmission of the indication of the valve 
position and water levels is carried out by the C. 
and §. No-Contact system. The water level trans- 
mitters are shown diagrammatically in Fig. 17, while 
the electrical diagram of connections is shown in 
Fig. 18. The transmitter consists of an iron core 
wound with insulated copper wire forming a choking 
coil. This is inserted in a metal tube, so that it is 
entirely protected, the ends of the coil being brought 
out to terminals in a water-tight box at the top of 
the transmitter. A copper sleeve moves over the 
enclosed choking coil, the sleeve being connected 
by suitable gearing to float gear in the case of water 
level transmitters, or to mechanical gear for the valve 
position transmitters. 

Referring now to Fig. 18, it wiil be seen that 
the receiving instrument is fitted with two coils ; 
these and the movement are designed so that the 
needle of the instrument takes up a position on the 
scale in accordance with the ratio of the currents in 
the two coils. 

When the copper sleeve is in the central position, 
as shown, the current in the two halves of the choking 
coil and in the two coils of the receiver will be equal, 
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with the result that the needle of the instrument will 
come to rest in the centre of the scale. As the copper 
sleeve is moved to one end of the choking coi] the 
current in that half of the coil increases, while there 
is @ corresponding decrease in the other half of the 
coil. There is a similar alteration in the current in the 
two coils of the receiver, and in consequence the 
needle of the instrument follows exactly the move- 
ment of the copper sleeve. It will be seen that there 
are no moving contacts of any kind. The floats are 
contained in 2lin. diameter pipes connected at the 
bottom to the sump, the level of which is to be 
indicated. 

One of the transmitters can be clearly seen in the 
foreground of Fig. 2 (ante). 

Instructions are given to the control engineer from 
the Harbour-master’s office by means of a battery- 
operated electric engine-room telegraph manufac- 
tured by Siemens Brothers, Ltd., of Woolwich, which 
can be seen on the control platform in Fig. 15. 

It will be clear from the foregoing that the engimeer 
in charge has immediate control of the plant and 
complete visual indication of what is happening, 
both inside and outside the pumping station, as far 
as his charge is concerned. 

H.T. and L.T. Switchgear—The switchgear was 
supplied by A. Reyrolle and Co., Ltd., of Hebburn- 
on-Tyne. The three-phase, 50-cycle, electric current 
for the dock is obtained from the 6600-volt supply 
system of the Southampton Corporation, and the 
distributing network is controlled at its point of 
connection to the system by an eleven-panel, 6600- 








follows. 





centre lamps being equal when the valve is in the 





volt, single bus-bar, horizontal draw-out, metal-clad 
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switchboard—Fig. 19—the circuit breakers having 
direct hand operation. The main incoming supply 
panel is provided with overload protection, and is 
rated at 800 ampéres; it is fitted with a 200 V.A. 
voltage transformer for operating all the instruments 
on the switchboard. A single-phase voltage trans- 
former is mounted on the bus-bars for operating the 
under-voltage releases. There are four main pump 
supply panels, each provided with overload and earth 
leakage protective equipment ; each circuit breaker 
is electrically interlocked with the pump starters. 
An ammeter, and red and green lamps, are provided 
on the remote pump control desk to indicate the 
load and the position of each circuit breaker. The 
watt-hour meter and power factor indicator mounted 
on the pump control desk are operated from the 
switchgear. Push-button tripping from the control 
desk is provided. The remaining panels comprise 
three transformer panels, with Merz-Price protection, 
feeding the 415-volt, nineteen-panel auxiliary switch- 
board, and three rotary converter panels arranged 
for push-button tripping, and having auxiliary con- 
tacts for interlocking with the D.C. circuit breaker. 
There are also two skeleton transformer panels for 
future extension. 

A nineteen-panel, 415-volt, horizontal draw-out, 
metal-clad switchboard, also of Reyrolle manufacture, 
for control of various auxiliary equipment, can be 
seen beneath the control gallery in Fig. 15. 

Provision is made on the above switchgear for 
synchronising the auxiliary oil engine sets mentioned 
below with the main transformer panels. 

A Board of Trade earth leakage panel is provided, 
accommodating the usual instruments. 

The English Electric Company, Ltd., supplied 





two 500 kVA and one 250 kVA transformers for 
providing the low-tension A.C. current for operating 
the small pumping units, the valves, and other 
auxiliary circuits. 

Auziliary Electric Supply.—It will be realised that 
in the event of the complete failure of the supply 
it may be found essential to close certain of the sluice 
valves by power, otherwise serious damage might 
result. For this purpose two 125 kVA British 
Thomson-Houston 415-volt, three-phase, 50-cycle 
alternators are installed, driven by four-cylinder, 
vertical, cold-starting Crossley engines, together with 
the necessary switchgear, incorporating synchronising 
apparatus, &c., so that the plant may be run during 
@ major pumping operation in readiness for emergency 
use. bt 
Under the same roof are housed transformers and 
rotary converters for the sub-station which why 
power for auxiliary purposes in connection with the 
dock. This apparatus, supplied by the General 
Electric Company, Ltd., includes one 1000 kW and 
two 500 kW rotary converters, with starting panels, 
and one 1100 kVA and two 550 kVA transformers. 
The plant is of standard G.E.C. design, and calls for 
no comments. The D.C. circuits are controlled by a 
switchboard manufactured by L. Weeks (Luton), 
Ltd., of Luton. 

The whole of this comprehensive installation has 
been designed and installed under the supervision 
and to the approval of Mr. H. Wauchope, chief 
electrical engineer, docks and marine t of 
the Southern Railway Company; Southampton Docks. 
Gwynnes Pumps, Ltd., were the main contractors 
for pumps, valves, motors, control, and remote 
indicating equipment. 








Train Resistance 


Trials in India. 


By C. F. DENDY MARSHALL. 


£ ae Great Indian Penmsula Railway has recently 
issued a Technical Paper—No. 288—dealing with 
Train Resistance.* This report is of great interest, 
for a number of reasons. The trains with which the 
experiments were carried out are, of course, of 5ft. 6in. 
gauge. Being electric, any dered speed could be 
quickly attained, and kept at a very constant rate. 
Moreover, the power given out could be measured 
more accurately at high speeds than that of a steam 
engine, unless some special form of indicator is used, 
such as those developed in connection with tests of 
internal combustion engines, which is not usually the 
case. Furthermore, the weight of the engine remains 
constant, instead of diminishing as it goes along owing 
to the consumption of fuel and water. 

The effect of acceleration, which vitiates so many 

















the more perfect machine does the train and its bed 
become. 

The gradients were also carefully checked. In 
three places they were found to be only half the figures 
shown in the official books ; indicating yet another 
possible source of inaccuracy in previous records, in 
which the gradient boards have been accepted as 
gospel, and confirming the reviewer's suspicions on 
the subject. 

As already mentioned, the inclusion of a tunnel is 
an interesting feature, but it is rather discounted by 
the very large section, the train only taking up just 
over a quarter of the area. The approaches to the 
tunnel, being in cuttings, give good readings of 
resistance with side wind effects eliminated. The lack 
of indications of the position of cuttings is a fault in 





irregularities of a momentary kind, such as the engine 
striking a bad patch of road, passing a building or 
another train, &c.—he takes the average of the 
readings over half a mile. Over so short a length 
this system gives results which are superior to indi- 
.vidual readings. If the averages had been taken over 
long stretches, as has sometimes been done, the results 
would have been worthless, owing to part of the 
resistance varying with the square of the speed, but 
the: tatter is usually sufficiently steady over half a mile 
to avoid this source of error. 

A typical record is given, showing ten different 
graphs. It would have been improved if the actual 
gradient line had been added—this, however, is given 
elsewhere. The effect of acceleration has been com- 
puted and taken out of the ing effort, giving a 
net figure of 18-4 lb. per ton, the actual pull being just 
double ; rather a suspicious coincidence. 

it is possibly fairly near the truth. But the 
value of acceleration at starting is quite impossible to 
estimate accurately. In this case the speed was 
determined after 176ft. had been covered, and the 
acceleration supposed to be uniform over that space. 

The A BC resistanee. formula is adopted and the 
variation of the : for different classes of stock 
carefully investi . In this formula, due to Carus- 
Wilson, resistance=A-+B V-+-C V*, where A, B, and 

constants iate to the train in question. 
ale: eect includes resistances inde. 

pendent of speed; B those which vary direetly witi: 
the speed; and C those that vary as the square of 
the speed. The A terms—journal, rolling, and track 
resistance—is found to be practically the same for al! 
kinds of ing stock, and is i 


The formula—derived from Carus-Wilson 
for British standard gauge vehicles, when applied to 
the wheel and axle diameters of the Indian carriages, 
gives 2-05. On the other hand, the B constant- 
flange resistance—is low, ranging from 0-0375 for 
30-ton coaches down to 0-0160 for those of 50 tons. 
The corresponding figures for the British trains were 
0-064, 0:052, and 0-053. The effect of the broader 
gauge on this part of the resistance is uncertain, but 
it is suggested that the accidental tightness of the 
gauge is to be thanked for its low value. The point 
might be cleared up by some dynamometer runs with 
similar trains on another part of the line, which is 
known to be of the full standard gauge. Such tests 
would be of considerable value, and if the second term 
of the resistance turned out to be substantially higher, 
the theory that the usual clearances are too great 
would be established as a fact. The fortunate error 
made in laying the.rails seems to provide quite an 
exceptional opportunity of probing further into the 
intricate subject of train resistance. 

The trials were very exhaustive, the passenger tests 
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of the former records, and is the cause of so many 
discrepancies, has been carefully allowed for. Air 
resistance has been studied more closely than ever 
before in connection with dynamometer trials. The 
inclusion of a tunnel on the test section of track also 
lends some interest to the report. 

Before starting operations the gauge was carefully 
tested and, curiously, proved to be #in. tight. This 
circumstance should have the effect of reducing flange 
resistance. In the reviewer’s opinion the allowance of 
side play between the flanges and rails is usually 
excessive for vehicles carried entirely on bogies, 
being a legacy from the old days of carriages with long 
rigid wheel bases. The better the wheels fit the rails, 


* Copies are obtainable from the Manager of Publications, 
Delhi, price Rs. 1-10, or 2s. 94. (also from any British bookseller). 





RESISTANCE OF RAILWAY COACHING STOCK 


previous train resistance records. Quite rightly, the 
anemometer was mounted on the ground, thus giving 
the natural wind. It is pointed out that, when on the 
roof of the carriage, it gives—or is supposed to give— 
the relative wind, and is affected by eddy currents. 


The case is really worse than that, because an anemo- | po’ 


meter in that position is travelling within the enve- 
lope of air, which is to some extent carried along by 
the train, or at all events has its velocity profoundly 
modified by the motion of the latter. 

The author of the report has introduced a refine- 
ment on the usual method of making calculations of 
resistance, which is a definite step in advance. Instead 
of being content with instantaneous readings—which, 
he points out, are unsuitable owing to the lack of 
sensitiveness of the apparatus, and moreover are 
subject. to all kinds of unknown variations due to 





comprising five different trains run at thirteen different 
speeds, from 10 to 70 m.p.h. The average total 
starting effort was 40-9 lb. per ton, of which the net 
effort, excluding acceleration, is said to be 18:2 lb. 
It is well known that the running resistance in 
unds per ton falls as the weight of the train goes 
up. The A.B C formula for each of the five trains has 
been determined, B ranging, as already stated, 
between 090-0375 and 0-0160; and C from 0-00205 
to 0-00136. The author of the report has devised 
an equation taking weight into account, which fits 





all the curves like a glove, It is 
aon , 4000—41 W 1000—7 W .., 
R=3-20+— sow Yt~so00 Ww Y 


Here W is the average weight per vehicle. 
For the three British trains previously mentioned 
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the values of C were 0/0018, 00015, and 0-0016, 
which fall between the Indian figures and correspond 
closely with those for their coaches of 35, 45, and 40 
tons respectively. The weights of the British carriages 
were 33:°3, 36-2, and 32-7 tons. There is this 
difference, that the Indian carriages were completely 
protected from frontal pressure, and in making the 
calculations for our trains they were assumed to be 
only half shielded by the tender. 

An interesting diagram is given, showing the Indian 
resistance curve alongside those obtained from seven 
other authorities. It lies nearly all the way between 
that given by the Baldwin formula and that of the 
American Locomotive Company, all of the others, with 
one exception, being much higher and having very 
different slopes. It is curious that the two American 
curves just mentioned coincide more closely than any 
other pair, for the formule are utterly different. 

A similarly elaborate series of tests was carried out 
with covered and with open goods wagons; the 
trains consisting of twenty cars and a brake van, run 
with six different loads at nine speeds, from 5 to 
45 m.p.h. Not so much interest is attached to these 
trials from our point of view, first, because the trains 
differ so much from ours ; and secondly, because we 
have no figures suitable for comparison. The results 
did not differ very materially in the two classes of 
stock. An ‘omnibus’ formula introducing the 
weight is given for both cases. 

e resistance of complete trains, including the 
engine, was investigated by means of coasting trials. 
The results, of gourse, are only valuable in connection 
with electrically operated trains. The following 
formula is given for a train consisting of nine cars 
besides the locomotive :—- 

R=3-30+0-020 V +0-00228 V? 

The pie aagom, formula for a three-car electric 
train over here, le up of two moter coaches with 
a trailer in between them, was determined by the 
reviewer @s : 

R=2-174 0-082 V +0-0028 V? 

Similar trials with twenty open goods wagons 

gave : 

R=4-30+0-015 V +0-0035 V*® 
Why the value of A should be so high and that of 
B so low is not clear. The train must have run with 
exceptional steadiness, and, as suggested before, the 
tightness of the gauge probably had a considerable 
influence. 
Am RESISTANCE. 

A large part of the report is devoted to the study 
of air resistance. Frontal pressure was measured by 
pushing the dynamometer car ahead of the locomo- 
tive, the result working out to 0-1133 V2 Ib. in 
calm weather. Attempts to obtain the rear suction 
by pulling the dynamometer car were a failure, as the 
effect was too small to be measurable. 

The influence of the tunnel is shown, below : 


Frontal Skin Rear 
e pressurs. friction. suction. 
In the open 0-1133 V*? .. 0-000875 L V* .. 0-0184 V? 
In the tunnel 0-1485 V* .. 0:00107 L V*.. 0-0242 V* 


At 60 m.p.h. the total pull due to atmospheric resist- 
ance in a calm of a train 675ft. long is given as 2200 lb. 
The corresponding figure for a train on our Great 
Western Railway was computed by the reviewer as 
being 3182 lb. Probably the difference is mainly due 
to the bad shape of the steam locomotive and tender. 
The latter especially affects the matter, because it 
does not completely shield the front of the first car- 
riage, and its i contour on the top sets up 
turbulence which does not occur in the case of an 
electric train. 

A table is given of resistances in direct winds, 
showing the effect at four different wind speeds in 
each direction on trains at five different speeds, 
combinations, of course, impossible to arrange outside 
a wind tunnel. The conclusions based on these 
figures are that the total resistance goes up roughly 
2 to 24 per cent. for every mile an hour of adverse 
wind, and decreases 1} to 1 percent. in the same 
way for fair winds, the former increasing with the 
wind speed and the latter decreasing. 

This is a new and useful way of setting out the 
extra resistance caused by head winds, and the 
figures are rather surprising. For instance, when 
the train is travelling at 70 miles an hour against 
a 40-mile gale, the total resistance is shown to be 
nearly doubled, yet it is only increased by 2-26 
per cent. per mile of wind. Again, if the train and 
wind speeds are both 40, the resistance is more than 
doubled, but the percentage figure, thus worked out, 
is only 2-87. The air resistance itself, by the formula 
quoted in the report, namely C (V-+)*, is, in these 
latter circumstances, quadrupled, or increased by 
300 per cent. (74 per mile of wind). 

The last part of the report consists of a very bold 
attempt to cope with the subject of oblique winds, 
based simply on the velocity of the natural wind, 
and leaving out ali consideration of the relative 
wind on account of the complications which would 
be thereby introduced. A heart-shaped diagram 
is given, which is put. forward as representing 
(radially) the increase in resistance due to winds 
coming at all possible angles to the track. The 
inner circle represents the resistance in a calm. The 
diagram is also given with an ingenious revolving 
dise applied to it, which allows the percentage of 


according, of course, to the principles laid down by 
the author of the report. 

He suggests that the méthod he proposes is the 
most suitable form yet presented for practical 
purposes, but states thatelhe makes no claims to 
mathematical accuracy. aa 

If only the natural wind is taken into account, 
the additional resistance can only be estimated 
with any approach to accuracy when the train 
speed is low with reference to that of the wind. 
Otherwise, the velocity of the air relative to the 
train, on which the atmospheric resistance depends, 
is so utterly different from that relative to the 
ground, that the results cannot be anything but 
misleading. Moreover, setting aside the question 
of mathematical accuracy, the diagram exhibits an 
outstanding discrepancy from what is known to 
occur in practice. The increase of resistance when 
the wind is blowing at 90 deg. to the rails is shown as 
zero, whatever the speeds may be. Whereas, in 
actual fact, resistance is probably at its very highest 
pitch when the train is going fast, with a strong gale 
blowing across it, the resultant velocity if the speeds 
happen to be the same, being 1-4 V, at an angle of 
45 deg. 

The diagram has been constructed from calcula- 
tions made with a view to estimating the changes in 
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frontal pressure when the wind is oblique. Hence 
the zero at 90 deg. This is a very insecure foundation 
upon which to build. The wasted energy is used up 
in deflecting particles of air. The width of the column 
of air which actually strikes the train when there 
is a direct head wind is (on the G.I.P. Railway) 
10ft. When the relative wind is at 45 deg., if the 
train is 675ft. long, the width of the column is 477ft. 
The weight of air met per second, if the relative wind 
is 60 miles an hour, is, in the first case, about 3 tons, 
and in the second 140. 

A table is givem showing the results of about 
forty observations in different winds. Unfortunately, 
none are very strong, 22-2 m.p.h. being the maximum, 
Very few the broadside, and those which 
do so are only light. Some of the figures given 
differ considerably from those obtained from the 
disc. In one case the speed of the train was 20-4 
m.p.h., and that of the wind 11-25, which was at 
an angle of 3 deg.; therefore, for practical p 
dead ahead. resistance of the train in still 
air is given as 4-43 lb. per ton; in the wind, 5-24, 
which is an increase of 18-29 per cent., or 1-63 per 
mile of wind, but the latter figure in the table is 
2:09. By the disc it isjust 1. “a 

The report is to be commended for ignoring the 

old theory that flange-friction is the cause of the 
increased resistance in side winds, an eeglanasioet 
in which Brunel declined to concur as long ago as 1845. 
There are some interesting tables and graphs 
of the horse-power required to haul various trains 
on the level and on various gradients. 
Apart from the treatment of the subject of oblique 
winds, in the reviewer’s opinion, the report is well 
in the front rank of publications dealing with train 
resistance, and, in one or two respects, is ahead of 
them all. 





Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


SHORTAGE OF SKILLED MEN. 


Sir,—The importance of the subject merits a reply 
to Mr. Elliott’s letter of last week. The remarks in my 
previous letter, regarding the unskilled munition workers, 
was no disparagement of the useful work they did in a 
time of grave national emergency, but was intended to 





increase per mile per hour due to any given wind, 


on whose services we relied to effect the enormous output 
of all classes of munitions that was attained. 

All that is, of course, an old stety aow, but the lesson 
remains, and I repeat the statement made in my letter 
lasteweek that it is dangerous for any country to be short 
of skilled men in the engineering trades, particularly tool 
makers. 

I agree that something may be done by transferring 
mechanics from one branch to another, but that at best 
is a makeshift, and no solution of the problem. The 
ordinary fitter and turner, like the maintenance of plant 
man, as a general rule, makes a poor show if transferred 
to the tool room ; likewise, the tool room fitter or turner 
is generally all at sea if put on general work in the shops. 
It is a case of every man to his own trade, or, if you like 
it better, specialisation. 

The only way, or, at all events, the surest way to over- 
take the shortage, is to train young men to fill what I 
have called the “key” positions, and then to make it 
worth their while to stick to the job. Otherwise, even 
after being trained, if they find they can make more money 
in the sheltered trades—say, as bus conductors—they 
will go, and who shall blame them ? 

Now, the question of how to train men. is of first import- 
ance. You, Mr. Editor, were good enough to remind me 
in your footnote to my first letter that the Chancellor 
had stated on the second reading of the Finance Act 
that this question of “ shortage ” would receive attention. 
So far, good. We know that when the Chancellor says 
that, he means it. 

But may I be allowed to state here what experience 
and observation have taught me? The right place, and, 
in my view, the only place, where a tool maker can be 
effectively trained is in the tool room, where the sole 
business is to make tools for the factory. Government 
training centres are doing useful work in training men for 
various trades, and turning out what are termed improvers. 
But some better scheme is required to train really skilled 
tool makers, and I say again the right place is in “ the 
tool room” of a well-organised engineering works or factory. 
There the trainee or apprentice will be engaged on tools 
made for actual use on a specific job, and will be under 
the supervision of highly skilled tool makers. In this 
country we have some of the finest tool-making equipment 
in the world, and some of the finest tool makers. 

What appears to be required is am arrangement to 
draft sufficient numbers of young men to the proper 
establishments to receive practical training, accompanied 
by measures that will ensure the retention of their services 
on equitable terms when their training as tices is 
completed. Joun Hortoway. 

Burnham, June 15th. 








SIXTY YEARS AGO. 


‘“‘ Suvce the celebrated Rainhill competition in October 
1829, no series of experiments connected with the working 
of railways has ever been carried out which possesses 
more importance than that just concluded.’”’ With these 
words we opened our account in our issue of June 18th 
1875 of the continuous train brake competition carried 
out on the Midland Railway’s Nottingham and Lincoln 
branch. The trials were o i by the Railway 
Accidents Commission and the Railway Association and 
were carried out under the direction of Mr. Edward Woods 
acting for the Accidents Commission assisted by Colonel 
Inglis of the Board of Trade. Their importance lay 
largely in the fact that Parliament, it was commonly 
understood, would shortly insist upon continuous brakes 
being fitted to . er trains. As uniformity of 
equipment was held to desirable the competition 
offered inventors a chance of bees sce a ne 
adopted throughout the railways of Great Britain. Eight 
ms of continuous brakes were submitted for the 
competition. The London and North-Western Railway 
sent a train fitted with Clark’s chain brake as improved 
by Mr. Webb. This brake did not give a good account 
of itself. It was violent in its action when the com- 
munication cord was pulled; so much so that on one 
occasion the train in two by the fracture of a 
flawless coupling. Caledonian Railway sent a train 
fitted with the Steel. and McInnes air brake. This system, 
we reported, had a complicated appearance, was noisy 
in operation and suffered much from air pressure leakage. 
The Westinghouse vacuum brake was represented by the 
train submitted by the Brighton Railway. This system, 
operated by an ejector, was invented by Westinghouse 
as an alternative to his original air brake. Smith's 
vacuum brake was fitted to the Great Northern Railway’s 
train. It also made use of an ejector supplemented 
however by a mechanical exhauster. Unlike the Westing- 
house vacuum brake which used cast iron brake cylinders 
and pistons the Smith brake employed collapsible india 
rubber bags for the application of the brakes. The Midland 
Railway submitted three trains each fitted with a different 
brake system. One was equipped with Clark’s hydraulic 
brake using cold water drawn from the tender. The 
second was fitted with Barker’s hydraulic brake. This 
system as originally devised used hot water drawn from 
the boiler and raised to double the boiler pressure by a 
steam pump. ‘Trouble arose during the trials and the 
train was run back to Derby where radical alterations 
were made which virtually converted the system into a 
steam brake. The third Midland train was equipped with 
the Westinghouse automatic air brake, a recent improve- 
ment of the original design. The eighth train was sub- 
mitted by the cashire and Yorkshire Railway and 
was provided with Mr. Fay’s hand brake which made 
use of a continuous red running beneath the carriages, 
screws and racks, the rod being actuated by means of a 
large hand wheel and bevel wheels. Of the results of 
the trials we had little to say in the issue from which 
we are quoting. The mass of data collected was too great 
to permit of hasty analysis. In actual fact the trials 
provided food for discussion for a long time after they had 








show the absolute indispensability of the skilled men, 


been completed. 
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Compagnie Generale Transatlantique 
Liner “‘ Normandie.” — 


No. 


IV. 


(Concluded from page 625, June 14th.) 


First-class Pusiic Kooms: 


'\HE provision of a hull with an extreme length of 


nearly 1030ft., and a width of nearly 120ft., gave 
the architects and decorators an opportunity never 
presented before. Some idea of their achievements 
will be derived from the few typical illustrations 
which accompany this article, but to appreciate to the 
full the excellence of the designs, the qualities of the 
new materials employed, and the fineness of the 
workmanship, nothing less than inspection of the 
rooms will serve. 
The scheme for the decoration of the 
first-class entrusted to 


rooms for 
four pro- 


passengers Was 





Fic. 26—-THE CHAPEL 


The after part of the hall is separated from the main 
dining room by high doors in gilt bronze, which are 


Normandy towns. The walls are of Algerian onyx, 
enriched with hand-wrought oxydised and gilded 
copper, and decorated with cast glass panels behind 
which some of the lamps are placed. 

At the end of the hall forward there is a large 
enamel panel depicting a Norman historical scene. 
It has been executed with restraint and with effective 
colouring. 

The Chapel.—On the same deck, but reached by 
a short flight of stairs, there is a chapel which, we 





fittingly ornamented with medallion pictures of 


lighting inside. Thirty-eight luminous glass brackets 
fixed to the walls, and twelve large interior-lighted 
glass clusters or light fountains, by Lalique, which 
stand on the floor, supply the illumination. There 
are also two large chandeliers, one of which is shown 
in the foreground of Fig. 30. 

A second dining-room, smaller in size and. less 
lofty, is situated at the after part of the main dining- 
room. This dining-room ean be shut off from the 
main room by sliding doors in gilt bronze. The 
lighting is effected by standard lamps and wall 
brackets, which throw their light on the ceiling, 
giving indirect and shadowless lighting. 

Access to the main hall is given by four staircases 
and four lifts-——see Fig. 27—-which connect all decks 
between the promenade deck and D deck, on which, 
immediately below the Chapel, the swimming pool 
and gymnasium are placed. 

The Swimming Pool.—A view of the swimming 
pool, showing the deep end, whicli, perhaps, does not 
give the best idea of its 75ft. length, is reproduced 
in Fig. 28. The depth of water, which varies between 
lft. for paddlers and over 20ft. for divers, is indicated 
by flexible rubber pillars, some of which are shown 
in the foreground of Fig. 28. The pool has a width 














FiG. 28—THE SWIMMING POOL 


minent French architects. The accommodation was 
divided into two groups, one of which was dealt 
with by Messieurs Bouwens de Boijen and Expert, 
and the other by Messieurs Patout and Pacon. 
The first group comprises all the rooms above the 
promenade deck, including the main ‘lounge, the 
smoking-room, the theatre, the winter garden, and 
the grill room with their different lounges. The 
second group embraces all the rooms below the 
promenade deck, including the first-class entrance 
hall, the dining-room, the chapel, the swimming pool, 
and the interconnecting stairways. 

First-class Entrance Hall.—Our first impression of 
these rooms was gained when we entered the ship 
at the first-class reception hall. We propose there- 
fore to deal first with the group of rooms last 
referred to. 

The entrance hal! on deck B is three decks high, 
with a length of 76ft. and a breadth of 66ft. It con- 
tains the four main lifts and a scheme of indirect 
lighting by glass panels has been adopted, which makes 
afirst entrance to the ship an unforgettable experience. 





believe, is one of the first of its kind, and certainly 
the largest, on any ship. The central nave is moulded 
in plaster of paris, and there are decorations and 
pictures illustrating incidents in ecclesiastical history. 
Fig. 26 is an interior view, but it fails to give the sense 
of repose which, in fact, characterises the chapel. 

The Main Dining-Room.—A view of the main 
dining-room is given in Fig. 30 on page 646. It is on 
D deck, and is the largest room in the ship, having a 
total length of over 300ft., with a breadth of 43ft. 
Apart from two areas at the entrance, the walls of 
the main room are panelled almost entirely with cast 
and hammered glass. At the sides are eight bronze 
doors opening into as many small private dining- 
rooms, each having a length of 15ft. and a width of 
9ft. Intermediate doors give access to the various 
pantry staircases. 

The two passages at each end of the main dining- 
room are decorated with four bas-reliefs in gilt 
plaster of paris, the subject being Norman activities 
and produce. The ceiling is carried out in a plaster 








of paris caisson style treated in gold, with indirect 


FIG. 29—THE THEATRE 


of L8ft., and it will be noted that, unlike many 
swimming pools aboard ship, no dressing-boxes 
are provided, as these are, with the available cabin 
accommodation, not really required. The ceiling, 
walls and floor of the pool are finished in enamelled 
sandstone tiling of a light whitish-blue colour, 
giving, with the indirect lighting, a very pleasing 
effect. As our illustration shows, there is a raised 
platform about 4ft. wide round the pool, the wall 
of which is decorated by a frieze executed by the 
Manufacture Nationale of Sévres. From the main 
hall the staircases and lifts give access to the Upper 
Hall on the promenade deck, a spacious room illus- 
trated in Fig. 27 which is indirectly lighted from the 
central fitting shown. This engraving also shows the 
four lift casings and entrance to the theatre. 

The Theatre.—The theatre—see Fig. 29—has been 
designed to hold 380 persons comfortably seated, 
while a promenade runs round the sides and 
back for standing spectators. The walls and ceiling, 
which have been rounded to secure the best acoustic 
results, are formed in plaster of paris, and ‘light is 
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diffused from luminous grooves in the walls and 
ceiling. The general tone is of silver. 

The stage, the dimensions of which are equal to 
those of certain London theatres, is fully equipped 
with scenery and lighting, so that musical or 
theatrical performances can be given with the same 
facility as in a well-equipped theatre. A cinema 
screen is provided, as the theatre will be utilised 
most frequently for film display. As Fig. 29 shows, 
it is entered by a large door placed at the after part, 
opening on the hall, while emergency exits give direct 
access to the promenade deck and to the annexes to 
the theatre. In the hall, there are cloakrooms on each 
side. Looking from the door of the theatre aft, the 
gallery leading to the Grand Salon and Smoking 
Room is seen, and is shown in the centre of Fig. 29. 

The Winter Garden.—The forward part of the 
superstructure ends in a streamlined frontage. The 
space between the front of the ship and the theatre 
has been arranged as a winter garden, of an oblong 
design, at the after part of ~which are two salons, 
to be used as reading and writing-rooms. The garden, 
a view of which is shown in Fig. 32, page 646, is 
decorated with plants and flowers laid out in beds 
and on pergolas. Two aviaries are arranged in the 
centre of the garden, and below them are bronze 
basins in which fountains play. The floor is tiled 
with marble slabs, and through the double windows 
a fine view of the sea is to be obtained. 

Grand Salon and Smoking Room.—In Figs. 31 and 
33 on page 646, we reproduce two views taken in the 
Grand Salon and the first-class Smoking Room. 
The gallery and passage leading to these rooms, 
which are extended to the full width of the ship 
between the promenade decks, is decorated with 
paintings relating to Norman maritime folklore. 
The Grand Salon or main lounge—see Fig. 31—has 
a length of 105ft. and a width of 75ft., and is lighted 
by ten windows which run the full height between the 
decks. Our illustration shows the entrance from the 
gallery, but at the other end the lounge is separated 
from the Smoking Room by a large sliding door, 
which is equipped with two smaller doors for everyday 
use. It makes an effective fire screen. The doors 
can be slid entirely away when, on special oceasions, 
it is desired to combine these two large rooms. Fig. 
31 shows the walls of the main lounge. They are 
of etched and painted glass, and the illustrations 
depict the story of sea navigation from its earliest 
times up to the present day. The furniture is uphol- 
stered in tapestry, and there are cast glass light- 
ing columns and panels. On each side of the main 
lounge there are smaller rooms, amongst them a 
library, writing room, and ladies’ drawing-room. 
The Smoking Room has a length of 75ft. and is 52ft. 
wide and is entirely panelled in Coromandel lacquer 
of a deep brown-red with a gilt overlay. On the 
panels scenes are carved. The lighting is by cast 
glass panels inlet into the walls, as shown in Fig. 33. 

The same scheme of decoration is carried out on the 
staircase which connects the Smoking Room with 
the Café-Grill at the after part of the boat deck. 

The Café-Grill Room.—The café-grill, which forms 
the extreme after part of the boat deck, is oval in 
shape, the rear wall being entirely in glass with large 
windows giving an unobstructed view of the sea and 
over the after terrace. “On the forward part at each 
side of the door are, on the starboard side, the grill 
proper and on the port side a bar. 

The dance floor of the grill is lighted by a large 
arabesque and luminous radial bands affixed to the 
ceiling, and also by luminous columns in cast glass. 
The furniture includes chairs and tables in stainless 
steel. The café-grill is connected at the boat deck and 
aft by a central door, from which access is given by a 
few steps to an elevated terrace forming the aftermost 
part of the boat deck, from which the passengers have 
an open view over the sea. The floor of this terrace is 
of teak, as are the other open decks, and in order to 
avoid monotony it is inlaid with mahogany. 

Above the rooms just mentioned is the first-class 
sun deck, which has a total length of 340ft. and an 
unobstructed width of 70ft. On the same deck the 
after part of the base of the forward funnel is used as 
a children’s play room, while the base of the third or 
dummy funnel is used as kennels and has an adjoining 
exercise deck. 

Cabin Accommodation.—Throughout the ship there 
is a very high standard of cabin accommodation. 
There are suites deluxe and single and multiple-berth 
cabins, some with théir own sitting-rooms and deck 
verandahs. A new pattern of porthole, through which 
in an emergency the passengers can escape, is used 
throughout. In all the cabins there is a variety of 
artistic treatment which is perhaps unsurpassed on 
any other ship. 

Tourist and Third-class Rooms.—In the tourist and 
third-class parts of the ship an equally high standard 
of comfort and decoration has been adopted. There 
is a dining room with a capacity of 300, and the other 
public rooms include a lounge and a smoke room. In 
the third-class accommodation the dining room seats 
340 persons and a large lounge and smoking room bar 
are provided. 

Kitchens and Hospital.—The kitchens of the 
‘““ Normandie ”’ serve all parts of the ship. They are 
on E deck, occupying the full width of the vessel, with 
a length of close upon 197ft. and a total area of about 
23,600 square feet. In the centre of the kitchen is a 


fifty-six heaters, thirty-two ovens, and sixteen steam 
ovens. At the sides of the kitchen are the various 
sections and annexes, all provided with labour- 
saving appliances and fittings. The ship has a com- 
plete medical service, including a medical-surgical 
clinic and two hospitals, one for the passengers and 
another for the crew. 


THE Marmpen VOYAGE. 


In a Journal note of June 7th we recorded the fine 
performance of the ship on her outward voyage to 
New York, when she broke all Atlantic records by 
making the run from Bishop’s Rock to the Ambrose 
Lightship in 4 days 3 hours and 2 minutes, with an 
average speed of 29-98 knots. On her return voyage 
she broke the record she had already set up by 
making the trip from the Ambrose Lightship to 
Bishop’s Rock, over a longer course, in 4 days 3 hours 
and 25 minutes, and at an average speed of 30-31 
knots. She arrived at Plymouth early on Wednesday 
morning, June 12th, but was somewhat delayed by 
tides and the fact that the American liner ‘‘ Wash- 
ington” and the Dutch liner “‘ Statendam ” had 
arrived earlier and were disembarking passengers. 
After a civic reception she left Plymouth during the 
morning and arrived in the Le Havre roads about 
6 p.m. and was greeted by a vast crowd. 

Various references have been made in the non- 
technical Press to excessive vibration in the ship. We 
were invited by the French Line to accompany her 
from Le Havre to Southampton on the outward 
voyage, and during that part of the trip speeds up to 
30 knots were recorded. At these high speeds there 
was certainly some vibration at the stern in the way of 
the forward propellers. Our personal impression was, 
however, that the vibration caused was not more 
severe than might have been expected under certain 
conditions, having in mind the large output of power 
involved. We found that both the hull and the 
machinery itself were practically without vibration, 
but that it was set up in some of the deck structures. 
The owners have now decided that the vibration 
referred to is not serious enough to warrant structural 
alterations until the end of the present season, when 
stiffening members will be mtroduced in order to 
strengthen the decks and superstructure in the 
particular part where vibration is felt. These 
measures, it is hoped, will effect the end desired. 








Obituary. 
GEORGE FRANCIS GABRIEL DESVIGNES. 


In the development of high-speed steam launches 
and torpedo boats the names of two men are world 
famous, Thornycroft and Yarrow; to these may be 
added Hereshoff, of the United States, and Normand, 
of France. The name of Desvignes is not so widely 
recognised in this connection, yet the extent and merit 
of his work claim that he should be included amongst 
these pioneers, and placed upon record. He was a 
remarkable man, only son of George Desvignes, of 
Hampton Wick, Middlesex, member of a family 
which contained several men gifted with ability in 
mechanics and architecture. His uncle, according to 
him, made the first electric locomotive on record and 
worked it on a railway in his garden at Lewisham ; 
the electricity was generated by a primary battery. 
This locomotive would haul two trucks carrying four 
people. He studied mechanical engineering at King’s 
College, London, and whilst there made a lathe, a 
model horizontal steam engine of about } horse-power, 
and a model of a steam donkey pump to his own 
design. This was during the years 1864-1865, when 
he was no more than sixteen years of age. Yet at 
that early age he designed and started to build two 
river steam launches in a meadow at the back of his 
father’s house at Tulse Hill, South London. With 
assistance from the gardener and some mechanics he 
completed these boats, 1866-1867, and duly launched 
them on the river Thames. The first, named 
“ Calypso,” was fitted with a vertical water-tube 
boiler, which he had patented, working at 180 lb. 
per square inch. The boats had a cabin over the fore 
part. Apparently, at that time, only three other 
steam launches were on the Thames. From about the 
year 1878 to 1900 he built a number of fast vessels, 
one in 1881 for the Khedive of Egypt, speed 19 m.p.h.; 
a torpedo boat for the Turkish Government, speed 
23-7 knots; the ‘Isis Hathor,’’ in 1884, speed 
17 m.p.h.; and “ liis,” in 1871, speed 26 statute 
miles per hour. About 1887-1888 he designed and 
built the steam launch “‘ Whirlwind,” length 100ft., 
beam I11ft., horse-power 800, approximately, speed 
224 knots. This vessel held the speed record between 
London and Margate and ate. Another of his 
launches was the ‘‘ Sirocco,” built 1880, length 98ft., 
beam 12ft., steam pressure 160 Ib. per square inch, 
speed 21-4 knots. The engines were compound, high- 
pressure cylinder 13in. diameter, low 23in., stroke 
13in., 450 r.p.m.; independent air, circulating and 
feed pumps, forced draught. He constructed and 
fitted the propelling machinery to the torpedo boat 
type yacht ‘Phosphor Bronze,” a vessel built 
entirely of that alloy ; she was fitted with two funnels 
side by side. Later he built and engined a launch of 
phosphor-bronze, which also bore that name. For 





double-faced electric stove, nearly 56ft. long, with 





twenty-one years he designed, built, and supplied the 


umpire’s launch for Henley Regatta under hire con- 
tract, guaranteeing that she would travel the course 
in a specified time. From the evidence of one of these 
contract agreements he supplied and managed the 
boat, provided attendance and all running costs 
during the Regatta for £20, a nominal sum for the 
service, but, he would say, “I always sold the boat.” 
His original works and yard were at Chertsey, by 
the side of the Thames, but in later years’ they were 
given up and he continued in business at Teddington, 
then at Strand-on-Green, and finally devoted to 
general engineering, at Chiswick High-road and Kew 
Bridge. ‘ 

The famous steam launch “ Hibernia” was built 
and engined in 1894 at Teddington by Messrs. 
Simpson and Strickland from his designs. Her engine 
was capable of attaining 1050 r.p.m. and gave the 
boat a speed of 29 statute miles per hour with the 
stream and 26} miles against. She carried the 
umpire at the Oxford and Cambridge Boat Race and 
was reputed to be the fastest steam launch produced 
up to that date. The propelling machinery for the 
S.L. “‘ Consuta,”’ another fast launch, was made to 
his designs. 

His engines were noteworthy for large bearing 
surfaces to the connecting-rods and crosshead. The 
“* Hibernia’s”’ engine had double connecting-rods 
to each crank, two high-pressure cylinders, 7in. 
by 7in. stroke, equilibrium slide valves, working 
pressure 190 Ib. per square inch, The engine of the 
“Tortoise,” two high-pressure cylinders on six 
columns, iljin. by Llfin., he considered to be 
about the lightest for the size ever made of the type : 
this boat was nearly as fast as the ““ Amaryllis.”” A 
pair of launch vertical trunk engines, built in 1873 at 
Tulse Hill, lasted out three boats and two boilers and 
were still in excellent condition about two years ago. 
He devised a water-tube boiler to be composed .of 
sections, each having a nest of tubes, the sections 
being bolted together in a row and connected to a 
trunk pipe, the object being that if any one developed 
trouble it could be readily taken out and replaced by 
a spare, which could be at hand on the boat. His 
name is referred to in connection with a suggested 
rapid steaming boiler, illustrated in THE ENGINEER 
of May 12th, 1899, page 455. An illustration of a 
steam carriage by Desvignes and Co. is given in the 
issue of July 24th, 1896 ; it was designed to carry six 
persons and to be driven: by a Desvignes. compound 
high-speed enclosed engine constructed entirely of 
steel and phosphor-bronze. 

Individually Desvignes may be regarded as in a 
class by himself. Small of stature, he possessed great 
physical strength when a young man. He had an 
iron ball attached by a chain to a steel cup 
and handle; with this he would play the game of 
eup and ball, challenging visitors to compete, an 
impossibility to the average person. His whole heart 
was in his work; he was neglectful of money and 
independent of opinion in regard to his own designs 
and methods, but was always prompt to recognise and 
praise engineering merit shown by others. Since 
about 1920 Mr. Desvignes had virtually retired from 
business, the general engineering work being in the 
care of his son. He devoted his activity mainly to 
the hobby of making models of steam engines and 
pumps, to his own designs and ideas. The first model 
is the engine he made in 1864, when a student at 
King’s College ; the last is a model of one of his high- 
class double-cylinder launch engines. It was com- 
pleted in 1930, when he was eighty-two years of age. 
In 1884 he designed and made throughout a massive 
clock ; it may be described as a turret clock in a glass 
case, being about 7ft. in height. ‘The pendulum beats 
seconds, the bob weighs 40 Ib., and the rod is made of 
a piece of wood from the old wooden warship 
“Agamemnon ’”’; this may well be styled an engi- 
neer’s clock, the parts in general and multiple pulley 
winding gear being very substantial. Three marine 
models which he did not make, but acquired and 
reconditioned, are geared screw engines of the 
P. and O. steamship ‘ Simla,’ horizontal direct - 
acting engine by Humphreys and Tennant, and a hori- 
zontal compound trunk engine by the same firm. 
He died on June 6th, aged eighty-seven years. 
Several of his models were awarded medals in 
competitions at the Model Engineer Exhibitions. All 
are enclosed in glass cases made by himself and are to 
be sold, preferably as a collection, for he desired that 
they should remain together. They lack the peculiar 
charm of models which are reduced replicas of existing 
machines, but in its place they show sound mech- 
anical engineering in design and construction and 
would be valuable to a technical college as examples 
to students. All of them are workable under steam. 
Desvignes was unknown to the present generation, 
but older engineers were familiar with his short 
stocky figure in knee breeches and rough tweed coat, 
and enjoyed an hour in his kindly and warm-hearted 
company for a crack over the early days of engineering 
on the Thames. 


> 


COLONEL W. C. BLACKETT.. 
WE regret to announce the death of Colonel! William 
Cuthbert Blackett, aged seventy-five, which took 
place at his home, South Bailey, Durham, on Thurs- 


day last, June 13th. Colonel Blackett was formerly 
President of the Institution of Mining Engineers. 








He was an honorary member of the American Insti- 
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tute of Mining and Metallurgical Engineers and of the 
Institute of Mining and Metallurgy, and a member 
of the Mining Association of Great Britain. Colonel 
Blackett specialised in accident prevention and rescue 
appliances, and was a patentee of several devices. He 
gave evidence before several Royal Commissions 
on the subject of mining accidents. It is believed 
that he was responsible for the introduction of the 
canary as a means of detecting ‘‘ after-damp.”’ 
Colonel Blackett held the position of Chairman of 
the Safety in Mines Research Board Sub-committee on 
Technical Appliances. He received the Silver Medal 
of the Royal Humane Society for gallantry displayed 
at the Sacriston colliery disaster in 1903. He was 
also awarded the Greenwell Medal from the North of 
England Institute and the Medal of the Institute of 
Mining Engineers. Colonel Blackett was a pro- 
minent member of the County of Durham Territorial 
Force Association, having commanded the 8th Batta- 
lion Durham Light Infantry, He was a Deputy 
Lieutenant of the County of Durham and a county 
magistrate, 








Newcomen Society. 


SUMMER MEETING. 


THE summer meeting of the Newcomen Society was 
held at Newcastle-upon-Tyne, June 12th to 14th. This 
venue was chosen, first, because of the long industrial 
history of Tyneside, from the thirteenth century onwards ; 
secondly, because a visit to the North of England was 
overdue, for it was there that the earliest development of 
the locomotive took place, and the interest which the 
President of the Society, Mr. C. F. Dendy Marshall, takes 
in locomotives and railway history is well known. 

The headquarters were at the Stephenson Hotel, Eldon- 
place, selected for the very sufficient reason that it was, 
as a marble tablet on the wall outside records, ‘‘ The 
residence of George and Robert Stephenson, 1824-5.” 

The meeting opened on Wednesday evening with a 
reception at the Municipal Museum of Science and 
Industry, on the Town Moor. Members were to have been 
received by the Lord Mayor, Councillor R. 8. Dalgliesh, 
but he was engaged elsewhere, and his place was taken by 
Alderman H. Benson, Chairman of the Town Moor and 
Parks Committee, by which the Museum is directed. The 
aim of the Museum is primarily to preserve some record 
of the past achievements of the North-East Coast in 
engineering, shipbuilding, and technical processes and 
inventions. But the Museum includes, in addition, 
present-day exhibits in all branches of science and tech- 
nology. It may be said at once that the Institution is 
largely the work of Mr. E. W. Swan, a member of the 
Society, who acted as guide through the collections. He 
was also local honorary secretary for the meeting. 
Although the Museum was opened as recently as July 20th 
last it presents no unfinished appearance, but is, of course, 
incomplete. The general opinion of the visitors was that 
the best section was that devoted to shipbuilding, where 
the effort is being made successfully to bring together 
typical examples of every kind of waterborne craft. 

Thursday, June 13th, was devoted to a whole-day tour, 
the objective being the Wall of Hadrian. The route 
followed was practically along the military road, planned 
by General Wade in 1745. The opportunity was taken of 
visiting Lemington Staith, the river terminus of the 
tramway from Wylam Colliery, on which the locomotives 
‘* Puffing Billy ” and “‘ Wylam Dilly ” worked from about 
1813 to 1862. The scene recalled any time within the last 
couple of hundred years, for there stood a train of chaldron 
wagons, just emptied, and underneath the shoot was a 
Tyne keel of 514 tons, just hoisting its sail for departure. 
But the greatest joy was to find that one of the wagons 
had one wheel with the letters “ S(tockton) and D(arling- 
ton) R(ailway) ”’ cast on the boss! It must have been a 
century old. ; 

Resuming seats in the coach, a deviation was made to 
visit Wylam itself. It was almost with reverence that 
the colliery smithy where the locomotives in question were 
made was visited. The smithy is now a shoeing forge, 
but the shed where the locomotives were kept at night is 
now replaced by a petrol pump. A quarter of an hour’s 
walk brought the party, under the guidance of Mr. B. R. J. 
Simpson, of Clara Vale Colliery, Ryton, to the cottage 
where George Stephenson was born, alongside what was 
formerly the tramway from Wylam, but is now a loop 
line of the North-Eastern Railway to the old Newcastle 
and Carlisle Railway. A modern touch was given to the 
scene by the passing of a steam railcar along the track. 
The tablet on the cottage, erected in 1929 by the North- 
East Coast Institution of Engineers and Shipbuilders and 
the Institution of Mechanical Engineers, jointly, was felt 
to be appropriate. Passing many places on or near the 
Roman Wall, the partly arrived at Hexham, where the 
coach picked up Mr. John Gibson, F.S.A., an authority on 
the Wall and an evident enthusiast on his subject. 
Fortified by lunch at Chollerford, the party motored along- 
side the Wall through glorious scenery to Housesteads, 
whence a walk of about a mile brought the party to the 
Roman Camp of Borcovicium, of all places on the Wall 
the one best worth seeing because completely excavated 
and kept so. The building which excited most attention 
was a tank built of stone slabs, the joints made of lead, 
and cramped with iron. The west gate of the camp shows 
the marks of wear of chariot wheels, the centres of which, 
‘judging by the grooves, must have been approximately 
4ft.6in. On the north of the camp the Whin Sill formation 
falls precipitately, and this doubtless was a factor in 
deciding the Roman engineers to adopt this site. 

On the return journey a halt was made at Chollerford 
for a welcome cup of tea, and Newcastle was reached in 
time for the annual dinner, held at the County Hotel, 
where the Society entertained a number of guests. After 


dinner &@ move was made to Neville Hail, the home of the 
North of England Institute of Mining and Mechanical 
Engineers, where the guests were received by the Presi- 
dent, Mr. R. 8. Tate, with Mrs. Tate and the Secretary, 
Professor Henry Louis, with Mrs. Louis. 


After a few 





words of welcome in the Lecture Hall, a paper by Rhys 
Jenkins, Past-President, was presented and read by the 
Honorary Secretary, on “‘ The Hollow Sword Blade Com- 
pany and Sword Making at Shotley Bridge *—an account 
of the introduction in 1688 of German sword makers from 
Solingen in Westphalia. These sword blades were not 
tubular, as some have imagined, but forged with a flute 
or hollow on the flat side. It is said that blades were being 
made as late as 1831. The tradition is that shear steel was 
first forged in England at Shotley Bridge and that the art 
was taken thence to Sheffield in 1767, 

The event of the evening, however, was the inspection 
of the extensive and valuable collection of mining docu- 
ments, plans, and books, dating from the seventeenth 
century, which were displayed in the strong room. Mr. 
T. V. Simpson, who has catalogued these Mss., was present 
to point out to the visitors the particular treasures. 
These Mss. are, if the quip may be permitted, a mine of 
information from the point of view of the aims of the 
Society, and. it is satisfactory to know that one member of 
the Society is working on them. Some of the results of 
such work are to be found in the last volume of the 
Society’s ‘“‘ Transactions.” 

On Friday, June 14th, the morning visit was to the 
works of R. and W. Hawthorn, Leslie and Co., Ltd., close 
to the Central Station. Included in them is the site of the 
Forth-street Works of Robert Stephenson and Co., where 
the famous ‘* Rocket ’’ was built in 1829. The party was 
received by Major E. Straker, chairman of the company. 


Mr. J. W. Hobson, chief draughtsman, gave a talk about | gi 


the history of the firm and its achievements to the present 
day. A large number of drawings, including the original 
drawing of the company’s first locomotive—the ‘““ Comet ” 
—were shown. The party was then conducted through the 
works to see engines in progress ; particular interest was 
evinced in locomotive spring making. 

The afternoon visit was devoted to the works of C. A. 
Parsons and Co. at Heaton. In the absence of the manag- 
ing director, Mr. F. G. H. Bedford, the party was received 
by Mr. J. Rosen the electrical director and Mr. C. D, 
Gibb, the mechanical director. A particularly interesting 
exhibit was the experimental apparatus made of the 
simplest materials, contrived by Sir Charles Parsons when 
inventing his auxetophone. A tour of absorbing interest 
through the works followed. 

The party was entertained in the canteen to a most 
welcome tea, after which a visit was paid to the works of 
Sir Howard Grubb, Parsons and Co., where a telescope 
was seen under construction. A few indefatigable ‘‘ fans ” 
went to Bolbec Hall, the home of the North-East Coast 
Institution of Engineers and Shipbuilders, to see the 
models of early locomotives, ‘ Locomotion,” 1825, 
Stockton and Darlington Railway ; and the “ Invicta,” 
1829, Canterbury and Whitstable Railway, in the library 
of the Institution, by kind invitation of Mr. E. W. Fraser- 
Smith, Secretary. There were many other places to visit, 
had time served, such as Chimney Mills, a note upon 
which had been prepared by Captain R. N. Appleby Miller. 

The visit was favoured throughout by fine weather, 
tempered by an occasional shower. 








French Maritime Technical 
Association. 


THe annual session of the Association Technique 
Maritime et Aéronautique was held in Paris last week, 
when the programme consisted of twenty-nine papers, 
which were read and discussed during the three days’ 
sittings. At the inaugural meeting the President, Mon- 
sieur Emmanuel Rousseau, gave an address in which he 
summarised progress in ship design and construction 
during the past year, as well as in aviation. The event 
that received special attention was the completion of the 
** Normandie,” which also suggested the preparation of 
the first paper read by Monsieur Camille Rougeron on the 
“Construction of Big Liners.”’ Ship construction is an 
evolution of old and tried methods, and its progress is 
determined mainly by the use of new materials and pro- 
cesses and by the increasing power of propelling machinery, 
but the principles of construction remain as they were four 
centuries ago, when ships first crossed the Atlantic. 
Monsieur Rougeron dealt with the theory of ship design 
and the structural weakness resulting from openings in 
decks and bulkheads and, more especially, from super- 
structures above the main deck, the effect. of which had 
been observed in fractures on big liners. Nowadays, pro- 
pelling machinery and boilers are installed in ships after 
launching and their size necessitates opening up the deck, 
while the weight of machinery and fuel constitutes a greater 
part of the total displacement than formerly, and most 
ships develop a sag that indicates excessive stress arising 
out of longitudinal flexion. In taking the ‘“ Great 
Eastern ’’ as a prototype to illustrate how slow had been 
the evolution of hull construction, Monsieur Rougeron 
spoke highly of the design and construction of that ship 
and said that while the displacement of the “‘ Champlain ” 
is a little more than that of the ‘‘ Great Eastern,’’ and she 
steams at a greater speed, her only real superiority lies in 
the accommodation for passengers, fuel economy, and 
safety. There is nothing in the hull to add to the reputa- 
tion of the modern builder. Again, the hull of the ‘‘ Nor- 
mandie ’’ or the ‘“‘ Queen Mary ”’ differs little from that 
of the ‘‘ Leviathan.’’ Nevertheless, the big liner offers 
advantages which Monsieur Rougeron believes will enable 
it to play a far greater part in maritime traffic in the 
future, since it tends to an elimination of cargo ships for 
the carriage of goods, except coastal traffic. When 
passengers to and from the Far East are able to travel 
comfortably on large ships im heavy seas at a s of 
30 knots, they will not be content to sail in ships of 15,000 
tons at 16 knots, and big ships will necessarily monopolise 
goods traffic on account of their higher economical speed. 
Goods transport is becoming a by-product of passenger 
transport. The tendency is to build lighter hulls with 
increasing cargo space and fewer passenger cabins. Such 
a ship of 75,000 tons steaming at 32 knots should have a 
length of 250m. and draw 13m. of water. The ship- 
building industry has, said Monsieur Rougeron, always 
been in a difficult situation because shipowners are quite 
satisfied with the ships offered them and will not readily 
adopt new types that may depreciate the value of their 





fleets, and as no industry can flourish unless its products 
become out of date periodically the builder must arrange 
to impose upon owners types of ships that keep pace with 
technical progress. 


PROPELLER CAVITATION. 


A method of utilising the results of speed trials for the 
study of propeller cavitation was the subject of a paper 
by Monsieur d’Acremont, chief engineer of the Chantiers 
Navals Francais. The Froude formula is based on tank 
experiments and has to be corrected when eppled to ships 
undergoing speed tests, and the paper provides means of 
obtaining that correction. Ships of the same hull form 
offer the same resistance, and considerable differences in 
the results of trials arise from the effect of the forms of 
propellers and brackets on cavitation, and it is therefore 
desirable to investigate the shapes of brackets with a view 
to reducing cavitation. The President of the section, 
Monsieur Babillon, remarked that ships constructed in 
series, and subjected to trials under identical conditions, 
showed differences of 10 per cent. in the hull advance per 

ropeller revolution. Monsieur Roger Brard developed 
urther his theory of cavitation, which had heen presented 
at @ previous session. 
THe ‘ GOEBEN.” 

An account of the repairing and reconditioning of the 
German 23,500-ton cruiser ‘‘ Goeben,”’ undertaken by the 
Chantiers de Penhoét for the Turkish Government, was 
iven by Commandant Denis, who had charge of the work. 
The Turkish Government decided to have the ship repaired 
fourteen years after it escaped from the British squadron 
into the Bosphorus, where, after the Armistice, it remained 
for ten years a derelict. The “‘ Goeben ” was remarkable 
in being designed for the one epecial object on which she 
was engaged at the outbreak of the war. She was power- 
fully armed and protected and was divided up into numer- 
ous water-tight compartments by bulkheads without 
openings, and thore were no openings besides hatches in 
the deck. The propelling machinery was built into her 
during construction, and there was no means of removing 
parts that needed repair. The cruiser was intended for 
efficient service during a relatively short period. The 
officers and men had to content themselves with the 
poorest accommodation. Before the Chantiers de Penhoét 
could start upon their work the Germans had to repair four 
big holes in the hull, which was cleverly done, and supply 
a floating dock, and then Commandant Denis opened up 
the deck and carried out an arduous and difficult tavk. 
The ‘‘ Goeben,”’ now named the “ Yavuz,” was afloat in 
1929 and in the following year she was in service, so that 
the Turkish Marine has now a cruiser of real fighting value. 


AVIATION. 

Contributions relating to aviation dealt with the tailless 
aeroplane and, more especially, with the “ gyroplane ’’ or 
form of helicopter with variably inclined horizontal 
planes, and Monsieur Louis Bréguet, who is experimenting 
with this type of machine, explained its theory and 
described results obtained with it, which enabled him to 
affirm that the gyroplane required only 78 per cent. of the 
power necessary for a monoplane of similar weight to fly 
at the same . Comparing a gyroplane with a mono- 
plane, both of the same loaded weight of 10,000 kilos., and 
travelling at the same speed, the weight of the former 
without load would be 5610 kilos. and of the monoplane 
6880 kilos. Monsieur Bréguet is of the opinion that the 
superiority of the gyroplane increases with the speed and 
range of action, and he concludes that it merits more 
attention than is being given to it at present. The only 

per devoted to aviation engines was that of Monsieur 
Taberde, who was unable to indicate any recent notable 
advance in the practival application of the heavy oil air 
injection engine to aircraft, though what had already been 
done gave promise of further progress in the future. At 
the moment, he said, the ition of the heavy oil aircraft 
engine could be com; with that of the petrol engine 
fifteen years . During the discussion the doubt was 
expressed that it would be possible to design a satisfactory 
light high-speed aircraft engine capable of running on all 
grades of heavy oils. Before any real progress could be 
made the oil companies should have to supply exact specifi- 
cations of the different grades of oil so that the builder 


could construct engines for particular grades. 
After the session members visited the wind tunnel at 


Chalais-Meudon, and at the banquet which followed 
Monsieur Emmanuel Rousseau spoke of the character of 
the Association, which was international, with members in 
many countries. It was in close and friendly relations 
with similar associations abroad, notably the Institution of 
Naval Architects, and these regular meetings of scientists 
and engineers were profitable to all concerned. 
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Rail and Road. 





We are informed by the Borsig Locomotive Works that 
the second streamline locomotive for the German State 
Railways has attained a speed of 192 kiloms. per hour 
when hauling a train of 200 tons between Berlin and 
Hamburg. Most of the journey was made at a speed of 
165-175 kiloms. per hour. Even at the maximum speed 
mentioned &G¥6 the br claim that the engine still 
had @ reserve of power. 


Tae Ministry. Z. held thirty-two inquiries 
into the more” y servants, of 
which sev: onteen. we sae three months 
ended Sep ; ro i e ities eight were to 
men employed. ¢ three of the seventeen 


cases it was WP sccicteh tees due to mis- 
adventure, and fe: ap pac udgment. Varying 
degrees of want: 0 the sed ba, 
THE ie .. automatically closing gates, with a 
to “ Stand clear of the 


loudspeaker to’ Warm passengers” 

gates,” at the Station of the L.P.T.B., led to an 
inquiry being addressed to the Minister of "Transport. 
Mr. Hore- , said that similar automatic 


lifts had been in satisfactory operation for 2} years at 
another station—the Minister was referring to Earl’s 
Court—and there was no reason for ending danger 
to the public using the same, The experiment at the 
Strand Station was, ‘van lower, being watched. 

THE new electrically operated service of me Southern 
Railway between Victoria and Eastbourne and Hasti 
that comes into operation on Monday, July 8th, will soviet 
a train leaving Victoria at 45 minutes past each hour, 
calling at East Croydon, Hayward’s Heath, and Lewes, 
taking 84 minutes for the journey of 653 miles. There will 
be coaches for Bexhill, St. Leonards, Hastings, and Ore, 
and Hastings will be reached in 1 hour 55 minutes from 
Victoria. Special businessmen’s trains will leave London 
Bridge at 5.4 and Victoria at 5.20, which will call only at 
Lewes, and reach Eastbourne in 80 minutes. 


Tae annual of the railway companies give, as 
is generally known, the number of the locomotives they 
own, separating the tender engines from the tanks, and 
giving the numbers under each wheel arrangement. The 
reports for 1934 show that there was only one survivor 
of the 4-2-2 type—the “ wheeler ’’—and that was 
to be found on the L-MLS. It is the famous “ No. 123” 
of the Caledonian, which was shown at the Edinb 
International Exhibition of 1886, and ran regularly in t 

‘ Railway Edinburgh in 1888. She biceans 

* No. 14,010” in the L.M.8. numbering, and is now with- 
raven frou service, and is to be kept on exhibition at 
St. OX. Fier oe 


THE summer a service which opens on Monday, 
July Sth, will see: - ore change in the Cornish 
Riviera Express ' a the Wi om now leaves 
Paddington at "e100, a and,. at Exeter, reaches 
Plymouth, arg Bp is to be. divided. 
The first to ee. known as the Cornish Riviera 
Limited, will take who have reserved 


their seats, and will run non-stop to Truro, 279} miles, 
where it is ‘aha i The arrival time for Penzance, 
305} miles, is 4 15 minutes earlier than now. The 
second portion, pe Renin at 10.35, will be known as The 


Cornishman, which be due in Plymouth, 225} miles, 
in 4 hours. 

THE answer to a Sree rer pte fe 
Transport on — gives some very interesting informa 
tion as to | crossings over railways. 
It indieates be ve om time eagle there ate @ number of 


such crossings over railways owned by com 


For them, of course, the railways have no responsibility. 
It also gives figures for Class I and Class II roads. 
The totals for classes are :—On railways, 1053; and 


on colliery lines, 332. The remarkable fact: is revealed 
that in Scotland there are only 33 such 
Class I and two on Class II over rai 
Class I over <a lines. No particulars are available 
for the crossings valle roads, 
public road crossings is 4567. 

Tux report to the Board of Trade on the Slough accident 
of June 16th, 1900, referred to herein on June 14th, was 
additionally in that it discussed for the first 
time: “* the some mechanical contrivance, 
working in conjunction with the hore signals, 
should be adopted to render it impo ‘or a driver to 
* signal without bec aware of the fact.” 
Sir Arthur Yorke observed that the object aimed at by 
such a device was to substitute the assumed reliability 
of a machine for the uncertainty of the human it, the 
driver. The efficiency of such an appliance woul ould 
upon the care and intelligence _.: 





tenance of the parts. 

therefore be ; the saiiaeali 

driver, would = transferred to the n 
whose duty it would be to look after tl a 

Unless thes elie it can be rendered pre cota 
failure under all conditions of weather, or 

the use of such machines m introduce greater risks 


than those which it was 


SHoutp the Cheshire Lines Committee a 
the smi he rani 0 rar os ly 
pool Assizes 
to the — of Onda 
the higher courts. ‘anuary 29th 
engine running tender first collided 
an occupation crossing at Paces on whe Gheshire Lines ; 
the driver of the ¢ar was ined 3 
him was killed The driver sued 
that the defendan 


Companies as 









and proper care. The jury gave a verdict against the 
company. Since we last. mentioned this subject in a lead- 
ing article on Feb 15th, we find that in 1911, in the 
case of Jenner ,v. the South-Eastern Railway, there was 
negligence on the part of the railway company at Gas 
Works level crossing, Whyteleaf Station, in that a row of 
trees on railway property deprived an engine driver of 
his view of the occupation level crossing. 


but the total of all | Mora and 


Miscellanea. 





A sEcOND international competition with the object 
of finding new and extended uses for calcium chloride 
and acetylene is being promoted by the International 
Carbide Syndicate in Geneva. 


THE autumn meeting of the Iron and Steel Institute well 


be held in Manchester, at the of the 
Steel ee ea: ee Hap neting dined 


Senteonber 16th to 18th, te 


Iw order that galvanised sheet steel may be 
attached without the formation of holes that will admit 
moisture, an American company has develope @ new nail, 
the head of which is set in lead. When the nail is driven, 
the lead automatically shapes itself, tightly covering the 
hole around the nail, and completely covering the break 
in the galvanised surface. The company also makes this 
nail with a screw shank, which turns as it is driven into 
the wood, Known as “ Lead Seal,” the new naile msg mine 
be made of pure copper. 


Tue official returns rendered to the Eleétricity Com- 
missioners show that 1326 million units of givens erm 
generated by authorised undertakers in Great i 
during the month of May, 1935, as compared with the 
revised figure of 1125 million units in the corresponding 
month of 1934, representing an increase of 201 million 
units, or 17-9 per cent. The number of days in 
the month (i.e., excluding Sundays and Bank 
was 26, the same as last year. During the first five months 
of 1935 up to the end of May, the total amount of elec- 
tricity generated by authorised was ee 
million units, as compared with the revised figure of 
6583 million units for the corresponding period of 1934, 
representing an increase of 772 million units, or 11-7 aq 
cent. 


Ir has been unanimously decided by the 
Chamber of Commerce to hold the io wrap 
ware Section of the British Industries Fair pie sete from 
February 17th to 28th, the same dates as for the Fair as 
a whole. This year, when the section was held from 
May 20th to 31st, was the first time since the section was 
inaugurated that it had not been simultaneously 
with the rest of the Fair. After the decision for next year 
had been made, Mr. J. Percy Plant, Chairman the Fair 
Management Committee, Bi said : * has 
9 | been @ feeling for some years that May would be a more con- 
venient month for many ex who show wel goods 
in Fes! potion wae is devoted oy enienaeen egy a om 
industries, but generally opinion now is t 

tion of all sections of me Fair outweighs all 
other considerations.” 

An interesting and useful hind Aiea sedtined. Ot deitteig 
or Params inthe Machinist, The partsolar problem 
M. K. Parkhurst in Pree a 
arose in drilling a le, Tim. @ casting, using 
a 5in. long drill. The work Bats done lathe 
with a t-shank drill _in a chuck in the tail- 
stock spindle. After drilling the hole as far as possible 
with the 5in. drill, the drill was taken out and a slot wide 
enough for the blade of a s Strewdriver was milled 
across its shank. The screwdriver was held in the chuck 
that formerly held the drill and ite was put in the 
slot in the drill. No trouble was in keeping 
the screwdriver blade in the slot, and, my course, when the 
end of the drill shank had surface of the work 


passed the 
is ene BS screw eee to ip aut of Kennedy, 


they SF Pang fe Yoeieare was 

sabe ie ballding and pa fom ome th — 

ti o e 

[aie tbavieny Wadia Timbers ecené sins 
ago submitted to the London County Council for tests 

@ naAMEEEE Ratpied Sad>ers Milisidersd on likely to offer 

© macueaeeres ae Seren eae Se, and the following 


were in due course ed as fire-resisting materials :— 
African Walnut from British West Africa, 
d Crabwood from British Guiana, and Andaman 


Empire was recently Sabena nd tie see Liles 
‘was mit! © wing 
been ae London County Council for use as 


fire- as unggprood in connection with 
the London Bui t le, Seccondee 
er gg Mahogany from the A oath 'yinkado from 

Burma, oh mag from the 





a letter to Nature, say that if oe | = ft 
membrane (for example, 0-1 mm. thick), from 
| See acetate chemo, @ semi-co 
as tricresylp! te, is i 
mercury, then an electric field of the order at 40 fy mies 
between the mercury and 
oy ulose 


cause @ pe rae flow of mercury th 
acetate, ury remaining fe gs 
the Sivay! engined, Either alternating or continuous 
plo. aged y be used, but pede aden polarity 
as shown. The me vered with 

layer of the semi-conducting 
the surface of the cup as the 
mereury. The suspensions 
remained foble for considerable giants 

Tae Standards Institution annual meeti 
held at the itution of Mechanical Engineers on - 
day, May 28th, 1935, with Dr. E. F. Armstrong, F.R.S. 
in the chair, who, in ae the ego —— 
work showed marked pro, » He 
stress on the fact that ov over er 180,000 ten i pore the Briti 















ond tf it there are now 700 
meetings a year, the total enti meuetiog 5000. 
He said that if. the accounts. showed,.as.they do, that 
the cost of this national work is no more than £25,000 a 
year, it must be remembered that this quite remarkably 
economical figure is only attained by the public service 


Air and Water. 


Suticnut damage was sustained by the destroyers 
“ Eseapade’”’ and “ Encounter” in a collision during 
recent exercises in the Channel. 


Tue stretch of the Thames between London Bridge and 
Westminster Bridge, which hitherto has not been named, 
will in the future be known as King’s Reach. 


FLYING a single-engined monoplane of his own design, 
E. W. Percival recently flew from Gravesend, 
Kent, to Oran and back to Croydon, @ distance of 2300 
miles, in 144 hours. On the outward journey he averaged 
160 m.p.h. and returned at an average speed of 156 m.p.h. 


Four . French twin-engined bombing aeroplanes of 
No. 41 Fighter Squadron are making a courtesy visit to the 
R.A.F. in this country. These machines are of the Marce! 
Bloch type, @ high-wing, all-metal monoplane, fitted with 
two 740 h.p. Gnome-Rhéne radial engines, and capable 
of a. maximum speed of 175 m.p.h. 


Worx has been begun on the construction of a Polish 
nayal shipyard at Gdynia. The plans provide for four or 
five slipways, a floating dock, dry dock, and the appro- 
priate workshops. The yard will be primarily for assembly 
german practically all parts being built inland. The 

slipway will be used next year for the construction of a 
submarine. 


Wrrx the object of speeding up the Karachi-Madras 
air mail line, the Tata Aviation Department is putting 
three new Miles- Merlin machines into service. According 
to Indian , Tata’s contemplate changing the 
timings of the route with the consent of the Indian postal 
department so as to complete the journey from Karachi 
to Madras in 12 hours. 


TH aeronautical correspondent of The Times announced 
that work has begun on the construction of a number of 
fast twin-engined monoplancs for coastal defence pur- 
red These machines will bean adaptation of the 

: ” type of air liner recently produced for Imperial 
* ol In their civil form the machines are propelled 
by two “ Siddeley Cheetah *’ 290 h.p. engines, and have a 


“top speed of 190 hc with a cruising speed of 160 m.p.h. 


Aw official announcement is made in The Times that 
the controlling interest in the Glen Line, Ltd., has been 
acquired by the Ocean Steam Ship Company, Ltd., and 
that the regular Glen and Shire service will continue as at 
present, thus ining the red funnels and original house 
flag. The Glen Line fleet inco: tes two Shire vessels, 
and consists of eight motor ships and three steamships, 
and it maintains regular sailings between ports in the 
United Kingdom and on the Continent and the Far East. 


Tue principal function. of the newly established Signals 
Department for Civil Aviation at Croydon Airport will 
be the technical administration of aeronautical radio 
stations in Great Britain and Northern Ireland under 
control of the Air Ministry. Amongst its other duties will 
be the erection of new radio stations on civil air routes in 
Great Britain and Northern Ireland; the examination 
of candidates for pein Hod to operate radio-communication 
apparatus in aircraft ; a 6f aircraft radio- 
communication apparatus and installations ; liaison with 
companies operating air services; liaison with schools 
for aircraft radio 


SPEAKING @t a saushiba after the launch of the new 
Bibby Line motorship ‘“ Derbyshire,” Sir Alexander M. 
the industrial outlook, said that in 
this roe iden only 32 per cent. of the available shipbuilding 
berths were occupied with work and 44 per cent. of the 
men still following the industry were unable to obtain 
regular employment. “He stated that the value of our 
exports of new ships during 1934 was slightly over 
£1,750,000, ‘as ¢ompared with the record figure of 
eae 1930, or even with the average of the last 

ten years, namely, £8,500,000, and it would be realised 
that shipbuilding was not in the improvement of 
the export trade of the 


ACCORDING to the ale. ee Air Correspondent, 
confirmation has been to the statement that Dr. 
Eckener will lay down t new airships, one for the 
North Atlantic under American auspices, one for the South 
Atlantic (a German ), and one for India and 
Batavia, with Dutch co-operation. Friedrichshafen will 
in future be only concerned with construction. The 
airship operating base being built at Frankfort has the 
advantage of being nearer to main traffic routes and, 
in | being at a lower level, does not impose the altitude 
ie | handicap of Friedrichshafen. Dr. Eckener has arranged 
with the Spanish Government for the construction of a 
mooring mast and gas plant i in Seville. 

Wir the object of developing aviation in India, the 
Central Government has the Government of Madras 
to select sites for a number of new aerodromes in Southern 
India. Six sites have consequently been selected, one at 
each of the following places : on the Madras— 
Secunderabad air route; Kavali (Ni district), on the 
Madras—Caleutta route ; bingo (South Arcot dis- 
trict); Rameswaram (Ramnad. ), on the Madras-- 
Colombo 






route ;_ Ne tam (Tan sdistrict), on what 
will be the air route between Singapore and 
Madras. © aerodrome at at Mibddiaeaheliea: now used 


for Madras, will shortly be taken OVer by the military 
‘authorities and another site is to be,8elected for a civil 
sanoctrons 


now given permission for particulars 
* flying boat to be published. 
gest in the country, was built in 1932, 

ption a normal biplane flying boat 
my the features of the 
the of the lower wing 
hey freee struts, and the placing 
of the six engines in three tandem pairs, each pair being 
carried on a single of interplane. struts... The engines 
are Rolls-Royce “‘ Buzzards "’ of the medium supercharged 
type, each developing a normal power of 825 b.h.p. at 
2000 r.p.m. and a maximum of 930 b,h.p. at 2300 r.p.m. 
The machine has a maximum speed of 150 m.p.h. and a 





rendered by the thousands of men who give freely of their 


valuable time and experience, often at considerable personal | range with full load of 1450 miles. 





ineonvenience and cost, to this national movement. 


The maximum gross 
' load is 70,000 Ib. and the military load is 5960 Ib. 
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THE WELWYN RAILWAY DISASTER. 


IT was only in our last issue that, in our Road and 
Rail column, we referred to the report of the late 
Sir Arthur Yorke on the collision at Slough, Great 
Western Railway, on June 16th, thirty-five years 
ago, wherein he said that that accident filled the 
public with bewilderment and consternation, 
which were, not altogether unnaturally, followed 
by feelings of indignation. It seemed hardly 
credible and quite inexplicable that, in broad day- 
light, on one of the principal lines in the kingdom, 
which was equipped with the most modern appli- 
ances for the purpose of ensuring safety, it should be 
possible for an express train to overtake and run 
into another train standing in an important station 
under cover of the signals. Within forty-eight 
hours of the reproduction, in our issue of Friday 
last, of the above words there was a far more 
serious disaster at Welwyn Garden City, London 
and North-Eastern Railway, to which almost the 
same remarks could apply, except that the first 
train was not standing in a station, and that it was 
midnight and not the early afternoon. That in 
these days of modern signalling an express should 
run into the rear of another express train under no 
abnormal conditions seems unaccountable. The 
lines concerned are straight, the running view 
unobstructed, and the signals are distinct, and easy 
to read. Despite these excellent conditions, the 
second portion of the 10.45 p.m. express from 
King’s Cross to Newcastle, which followed the 
first portion after an interval of five or so minutes, 
was run into by a parcels and passenger train. 
Both trains were travelling on the down fast line, 
off which road there is a connection to serve the 
station, but there is no platform alongside that 
line. There is a corresponding connection on the 
north side of the station to allow trains that have 
used the platform to return to the down fast line, 
and it was beyond that connection that the collision 
occurred. We mention this to show that there was 








no parallel with Slough in respect of the first train 
actually standing in the station. What happened 
was that the second portion of the 10.45 had been 
slowed down by signals at Welwyn Garden City 
and was travelling at about 10 to 15 m.p.h. when 
it was caught up and run into by the parcels train, 
the speed of which, it is said, was 50 to 60 m.p.h. 
Assuming that no mechanical failure of equipment 
could be responsible, it is: obvious that such a 
catastrophe could only have happened from one of 
two causes: either irregular block working by the 
signalman concerned or by the driver of the parcels 
train missing or ignoring signals that were against 
him. 

The Welwyn railway disaster will probably once 
more reveal that dependence on the human agent 
is inseparable from railway operation, in particular 
in the two ranks that we have just named. But 
before we deal with that point let us put in the 
forefront the remarkable fact that on the Great 
Northern section of the L.N.E.R., whereon Welwyn 
Garden City Station is situated, the last train 
accident in which more than one passenger was 
killed was the Grantham derailment of September 
19th, 1906, nearly thirty years ago, and that those 
with a single fatality are only three in number. 
This splendid record is not exceptional to the old 
Great Northern line, but broadly is characteristic 
of the whole of the British railway system. If the 
number of fatal passenger train accidents is to be 
the test of the standard of safety the record of the 
British railways is beyond reproach, as for the six 
years since 1928 the number each year has been 
one, one, four, one, two, two, or a total of eleven in 
six years. These figures become more remarkable 
still when we repeat the facts we advanced in our 
issue of October 5th last, after the Winwick Junc- 
tion accident on September 28th. There are 
21,000 locomotives, besides 2700 electrically 
operated motor vehicles, driven by 32,000 engine 
drivers and motormen, which run over 400 million 
miles a year and whose movements along the line 
are protected by 26,000 signalmen. Except forthe 
automatic train control in use on most parts of the 
Great Western Railway, there is nothing to prevent 
drivers from failing to respond to adverse signals, 
nor to compel their obedience to adverse indica- 
tions. Neither, generally, is there anything to 
safeguard a signalman from intimating that the 
section he controls is unoccupied when it is, in fact, 
obstructed. Such failures of the human element as 
those just named may be safeguarded against and 
much has been done, as regards the signalmen, by 
the provisionof track circuiting. Twoaccidents last 
year and that at King’s Langley on March 13th 
appear to suggest that greater use should be made 
of apparatus to prevent a signalman indicating 
on his block instrument the passage of a train that 
actually is still in his section. Then, as regards the 
mistake by drivers, there is automatic train control. 
Lord Monkswell is said to have told a London daily 
newspaper that the Great Western system of 
signalling makes it impossible for one train to 
overtake another, as it prevents a train running on 
to the same section of line as another. We know, 
of course, that Lord Monkswell would not say this 
or anything like it. He might, no doubt, claim for 
the A.T.C. system of the Great Western that it 
would pull up a train that ignored an adverse 
signal. With such a statement we would quite 
agree. But here, again, the remedy is not as simple 
as may be assumed. A.T.C., being dependent upon 
the automatic application of the continuous brake, 
is of little use on freight trains; moreover, for 
passenger trains, the point for automatic brake 
application should be governed by speed and 
weight of train, which are factors that are not 
constant. If, then, British railways may appear 
to have been slow in providing a safeguard against 
drivers overrunning signals, these difficulties must 
not. only be remembered, but the comparative 
rarity of the offence. 


The disturbing factor in the Welwyn accident 
would appear to he the effect the collision had on 
the rear vehicles of the parcels train. Photo- 
graphs that have appeared in the Press show that 
the two front coaches of that train, along with its 
locomotive, remained on the line and seem little 
damaged ; the engine, in fact, moved away on its 
own steam. The effect of the collision probably 
derailed the rear wheels of the third coach and led 
to the derailment and wreckage of the next four 
vehicles. Alternatively, there may have been 
telescoping between the third and fourth vehicles. 
In either event the two leading vehicles stood the 
test remarkably well. They, and the third, were 
of modern construction, whilst probably those 
behind were of an older make. In this connection 
it must be remembered that the night of the 








disaster. was the Saturday of a busy Whit-week, 
when there would be abnormal demands on the 
rolling stock available. 


The Steel Pact and After. 


THE outcome of the negotiations between the 
British and Continental steel makers is a decisive 
victory for the former. Backed by the Govern- 
ment, which gave them a prohibitive tariff with 
which to bargain, they have secured advantages 
in their home market which, properly exploited, 
should make them safe from foreign competition 
in any department for the next five years. The 
settlement, arrived at after discussions lasting 
many months, includes the regulation of foreign 
imports into this country by quota, and an agreed 
tonnage basis for British and Continental steel in 
the export markets. When the European Steel 
Cartel was brought to a complaisant frame of mind 
by the imposition of duties ranging between 50 and 
60 per cent., a temporary arrangement for three 
months was made by which Continental steel 
imports were limited to a quota at the rate of 
643,000 tons per annum of rolled steel products 
and semis It was thought that this quantity 
would form the basis of the long term agreement, 
but when discussions were opened the Cartel was 
surprised by the demand that all descriptions of 
steel imported from Cartel countries should be 
included in the quota. A further meeting was 
held in Luxemburg at which the Continental 
steel makers conceded to the British most of the 
points at issue. The agreement is for a period of 
five years, but can be broken at the end of three 
by either party giving six months’ previous notice. 
The Cartel’s original allotment of rolled steel pro- 
ducts is considerably reduced, since by the inclu- 
sion of other descriptions of steel in the first year’s 
quota of 670,000 tons, the 643,000 tons granted 
in the temporary arrangement is reduced to about 
600,000 tons. In each subsequent year it has been 
arranged that the imports shall not exceed 525,000 
tons per annum. The agreement relating to the 
export markets is less precise ; but it gives the 
British and Continental steel makers the propor- 
tion of the total export trade which fell to them 
in 1934. The existing international agreements 
relating to rails, ship plates, and tin-plates are 
incorporated in the new arrangement. It is 
officially stated that a number of subsidiary agree- 
ments will be negotiated between the various 
sections of the industries, and that these “‘ will be 
pursued unremittingly until they are completed.” 

Whilst satisfaction will be felt that the British 
steel makers have made such a good bargain so far 
as the home market is concerned, particularly as it 
has been asserted that one result of the agreement 
will be to put thousands of workmen into employ- 
ment, some nervousness will exist until it is seen 
how the advantages they have secured are being 
used. It would be idle, however, to attempt to 
conceal the strong undercurrent of uneasiness 
which has been set in motion by recent events. 
Fears that the heavy steel makers. would occupy a 
predominant position to the grave disadvantage 
of other sections of the industry and the consuming 
industries held up the establishment of the British 
Iron and Steel Federation for many months. 
Affiliation to that organisation was held out as a 
safeguard ; but now that the steel industry is in a 
stronger position than it has ever occupied, a whole 
crop of problems will have to be solved. In THE 
ENGINEER of June 7th we dealt with the com- 
plaint of the constructional engineers that they 
were meeting with unfair competition from con- 
structional departments of steel works, which, 
it is alleged, undereut on big undertakings. Stock- 
holding merchants are now in arms against a pro- 
posal which, it is understood, has been made that 
large central stock yards shall be established by 
steel works. The complaint of the stockholders 
is that certain steel companies which already have 
stock yards, sell from them at uneconomic prices, 
and that they supply their customers at prices 
which do not take into account the cost of putting 
the steel into and taking it out of warehouse. In 
fact, the complaint in principle is identical with that 
of the constructional engineers. The British Steel 
Makers’ Rebate Scheme also is the object of con- 
siderable criticism. Whilst there was no restric- 
tion upon the importation of Continental steel, 
the scheme was a measure of defence that the 
British steel makers were entitled to adopt. Now 
that imports are limited to quantities that may 
result in inconvenience to users, the scheme is not 
so easily defended. It seems singular that whilst 
the Continental steel makers have been given full 
permission to sell a quota in the British market, 
users of the steel may be discriminated against for 
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buying it. Still another cause for dissatisfaction | of the British Iron and Steel Federation would | precautions. This system of construction, we are 
informed, has successfully withstood severe,overload 


to some consumers is the British steel makers’ 
method of charging higher prices in some areas 
than in others. For instance, the price for British 
angles is £8 7s. 6d. on the North-East Coast, the 
Midlands, Glasgow, and South Wales ; but £8 10s. 
in London and the South; and for plates, 
din. basis, is £8 15s. on the North-East Coast and 
Glasgow ; £9 for London and the South; and 
£8 17s. 6d. in South Wales, Bristol, and the 
Midlands. Until consumers began to anticipate 
difficulty in obtaining Continental steel, these 
price variations apparently were not noticed. 
Lately, however, they seem to have attracted 
a considerable amount of attention amongst users. 

It should be the aim of the steel makers, now 
that they have obtained most of the things for 
which they have been struggling for years, to 
establish the confidence of the public and of the 
associated trades. The present position has been 
achieved only by assurances that the constitution 





protect the smaller allied industries, and some of 
the very important ones which are dependent upon 
the heavy steel makers for their raw material. 
The official reports of the Import Duties Advisory 
Committee have also contained implied assurances 
that the interests of these other industries would 
not be lost sight of. All this amounts to a recog- 
nition that whilst the Government has given the 
steel makers enormous assistance, fair trading 
methods must be pursued. It would obviously be 
unfair to allow the steel makers or their subsidiary 
companies to indulge in price cutting against firms 
which have been deprived of the power of protect- 
ing themselves by buying their raw materials from 
outside sources; and the establishment of stock 
yards to compete in a similar way with old-estab- 
lished merchant concerns would not be precisely 
the kind of thing the country expected when it 
virtually gave the steel industry the national tariff 
system with which to bargain. 








The Institution of Civil Engineers. 


ANNUAL CONVERSAZIONE. ‘ 


TYHE conversaziones of the Institution of Civil 

Engineers are justly noted for the lavish enter- 
tainment and beautiful floral decorations provided 
for the enjoyment of those invited to them. Each 
year they seer in these respects to add to their 
attractiveness and to draw an ever-increasing number 
of guests. On Wednesday evening of last week, 
June 12th, something like three thousand members 
and guests attended the annual function. Large as 
is the Institution’s building it was uncomfortably 
crowded in almost every room throughout almost the 
whole of the evening. The time, it would seem, is 
rapidly approaching when it may be desirable to 
consider the holding of the conversazione on two 
successive evenings. If this plan should prove im- 
practicable we would suggest that additional arrange- 
ments should be made for the control of the guests. 
It would for instance add to the comfort and dignity 
of the occasion if tickets were issued for the concerts 
and lectures given during the course of the evening. 
Uncontrolled crushing, such as occurred, for instance, 
at the entrance to the small lecture room in which 
Air Commodore Fellowes was about to deliver an 
address on the Mount Everest Flight, was very notice- 
able on Wednesday of last week. It produced in- 
convenience and disappointment and might well 
have led to physical injury among those who sought 
to gain admission. 

In the Main Library there were as usual a number 
of exhibits of engineering models and _ scientific 
apparatus. Mr. H. W. 8. Husbands showed two 
models illustrating his proposals for dealing with 
crossing streams of traffic at road intersections by 
means of “ circuses ’’ combined with bridges. In one 
model, shown on a previous occasion, a plan was 
illustrated for giving continuous traffic movement in 
all directions at the crossing of two main streets each 
carrying four streams of vehicles. At the point of 
crossing one street dipped down at a gradient of 
| in 22 and the other was carried over it by a bridge 
presenting similar gradients. Traffic desiring to 
turn leftwards from one street into the other was 
taken through adjoining side streets without passing 
under or over the bridge. Traffic desiring to turn to 
the right was taken under—or over—the bridge, 
round the adjacent side streets, and then over—or 
under—the bridge. Pavements and ramps were pro- 
vided whereby pedestrians could circulate round all 
four blocks of buildings, into which the main and 
side streets divided the circus, without crossing the 
traffic streams. The arrangement we gather is 
similar to the ** clover-leaf ’’ crossing which has been 
actually used in the United States. In his second 
model Mr. Husbands illustrated an extension of his 
plans to cover the intersection of three streets, that 
is to say to @ six-way road junction. In this case, 
three bridges were provided to ensure continuous 
movement to four streams of traffic in each street. 
[t was assumed that traffic entering the circus by one 
street would not normally desire to tiirn into the 
two most adjacent of the five remaining streets. 
although it would not be impossible for it to do so. 
Pavements and ramps would enable pedestrians, 
without crossing the traffic streams to circulate round 
thirteen blocks of buildings included within the circus 
area. An important practical point to which doubt- 
lessly Mr. Husbands has given his attention would be 
the devising of some clear and unmistakable means 
of informing the drivers of the vehicles which course 
to follow in order to take the desired turning. 

Among the exhibits shown by Sir Robert Hadfield 
we noted an improved design of contact thermo- 
couple pyrometer. This instrument was constructed 


in the Hadfield laboratories for determining the tem- 
perature of heated surfaces at or below about 600 deg. 
Cent. that is below the range covered by optical 





pyrometers. The feature of its design consists of the 
provision of means for eliminating the inaccuracy of 
the reading resulting from the loss of heat through 
the stem of the couple. This loss is prevented by 
an electrical heating coil which is adjustable along 
the length of the stem. The surface couple at the 
end of the stem is used in conjunction with a differ- 
ential couple lying about half an inch up the stem, 
In use the position of the heating coil is adjusted 
until the two couples indicate an absence of tem- 
perature gradient along the stem. A switch is then 
moved which connects the surface couple directly 
to the galvanometer for measuring the temperature 
being studied. Sir Robert also demonstrated the use 
of a petrological microscope for the examination of 
slags from steel-making furnaces. By means of such 
@ microscope it has been found possible to make rapid 
evaluations of the approximate composition of slags 
and to study the mechanism of slag attack on basic 
furnace hearths. A further use of the petrological 
microscope was shown in its application to the study 
of rocks in relation to their abrasive characteristics 
in stone-crushing machinery. A definite relationship 
has been found to exist between the abrasiveness 
and other physical characteristics of rocks and their 
mineral composition and structure. The most 
abrasive rocks have been found to be those which are 
hard and tough and which have either a fine-grained 
matrix or an equivalent interlocking of hard and 
tough constituent minerals. Coarse grain, the 
absence of interlocked structure and the occurrence of 
fissures and veins are found to contribute to a lower- 
ing of the abrasiveness. 

Professor S. M. Dixon showed samples of a new 
buildmg material known as ‘“ Nofrango.” This 
material consists of concrete strengthened with 
vegetable fibre and formed, we gathered, by spreading 
@ sand-cement mixture on a reinforcing backing 
composed of coarse, wide-meshed sacking. In build- 
ing construction it is used in the form of precast 
sheets or slabs in conjunction with framed structures, 
the frame being of steel, reinforced concrete or timber. 
Walling commonly consists of two lin. thick slabs 
of the material with a cavity between them. Cast 
in the form of cylinders the material has been used 
for harbour extensions at Foynes, County Limerick. 
For this work sixty-seven cylinders, 4ft. 6in. to 6ft. 
in diameter and 20ft. to 37it. in length, are being 
used. The cylinder walls are l}in. thick. After being 
placed the cylinders are sealed, pumped dry and 
filled solid with concrete. 

Mr. G. D. White-Parsons and Mr. A. M. Hamilton 
exhibited models of the Callender-Hamilton system 
of unit construction applied to Warren-truss bridges. 
Under this system a small number of interchangeable 
parts have been standardised and arranged to be 
bolted together in single or multiple units to give 
bridges of various lengths and of strengths sufficient 
for all ordinary p The bridges it is claimed 
may be erected quickly either for temporary or 
permanent purposes. The standardised parts have 
been prepared in two ranges, one range having half 
the dimensions of the other. The heavy duty range 
covers any bridge from 40ft. to 200ft. span—with 
a roadway either 10ft. or 18ft. wide—and 1L0ft. 
or 20ft. in depth according to the span. These 
bridges are designed to carry 12 units of British 
standard loading for highway bridges and only eleven 
different are required for their construction. 
The half-scale or light-duty parts are intended for 
light bridges including foot bridges. In this case the 
depth of the truss is 5ft. and the length of the span 
@ multiple of 5ft. All the components are normally 
supplied hot-dipped galvanised to economise on the 
cost of painting and to enable stocks of components 
to be kept free from deterioration without special 





tests carried ‘out by the Royal Engineers. 

Mr. Shérard “Cowper-Coles showed specimens of 
springs and sections of underframes coated with lead 
for the prevention of corrosion. He also demon- 
strated the ‘‘ Duraspray”’ rustproofing process. for 
application to steelwork im situ. This process is 
carried out in three stages. After the usual surface 
preparation given to steelwork before ordinary paint - 
ing, a coat of special priming paint, which contains a 
large proportion of red lead is applied by brush or 
spray. A very finely divided metallic powder con- 
sisting chiefly of zinc and aluminium is then driven 
on to the priming coat by means of compressed air. 
Subsequently a finishing coat of paint of any desired 
colour is applied over the metallic coat by brush or 
spray. The metallic layer it is claimed is evenly and 
closely packed and is continuous and separate from 
the two paint layers. It is not to be confused with a 
layer of paint pigmented with metal dust in which 
the metallic particles are insulated by oil. The 
metallic layer is electro-positive to steel or iron and 
if the coating is abraded, a galvanic couple is set up 
in the presence of moisture with the result that the 
steel is protected at the expense of the metallic coat- 
ing. In course of time that coating will suffer but 
meanwhile, it is claimed, it strongly resists the under- 
spread of corrosion. In addition the metallic coating 
protects the steel against the effects of the porosity 
common to paint films. The metallic powder can be 
applied soon after the application of the priming 
coat. The finishing coat may be applied by. spray 
immediately after the metallic coat or by brush after 
an interval of a day. Including material, labour and 
compressed air the cost of the priming, metallic and 
finishing coats is stated to approximate to the cost 
of the usual three coats of paint. A portable powder- 
spraying plant containing about 30 lb. of powder, 
sufficient for a day’s work, has been designed. The 
compressing plant used in conjunction with it need 
not have a delivery of more than about 12 cubic feet 
per minute. 

Among the exhibits shown by the Building Research 
Station we noted the equipment required for measur- 
ing existing stresses in masonry structures by the 
acoustic method which Dr. N. Davey described in our 
issue of April 26th. Close at hand we found a mode] 
of Messrs. R. W. Walker and W. G. Jamieson’s plant 
—<described in our issue of May 17th—for the grada- 
tion of aggregates and for the automatic proportion- 
ing of the ingredients of concrete and road materials. 
Mr. R. L. Quertier showed a model of a large turbo- 
compressor installation for the activated sludge plant 
at Davyhulme, Manchester, of which we hope shortly 
to publish an extended description. Among other 
exhibits in the Main Library we noted apparatus for 
measuring the drying power of the atmosphere shown 
by Dr. J. R. Baker, specimens illustrating the decay 
in timber in relation to the rate of development of the 
death-watch beetle—the Forest Products Research 
Laboratory—apparatus for the determination of 
stresses in structures by the deformator method 
demonstrated by Dr. C. H. Lobban, and, from the 
Metrology Department of the National Physical 
Laboratory, examples in wood of those curious 
lobed solids and figures which are of constant diameter 
although they are not spheres or circles. 

Upstairs the small committee room was given over 
to a number of exhibits from the Science Museum. 
Here we saw again the photographs and cameras 
made and used by Fox Talbot between the years 
1835 and 1846 concerning which we had something 
to say in our account of the recent Royal Society 
Conversazione. There were also shown a collection 
of sparking plugs covering the years from 1865 to 
1935 and a spring winding machine produced towards 
the end of the eighteenth century by Bramah for 
making the springs of his patented lock and employ- 
ing the principle of the leading screw and change 
wheels which Maudslay twenty or more yéars after- 
wards applied to the screw-cutting lathe. 

In ition to Commodore Fellowe’s address on 
the Houston Mount Everest Flight, the Astronomer- 
Royal, Dr. H. Spencer Jones, gave a short lecture on 
Giant Telescopes and Dr. H. J. Gough lectured on 
Robert Hooke. The musical side of the evening’s 
entertainment was provided by Madame Jelly 
d’Aranyi and Mr. Norman Notley and by the band 
of the Royal Regiment of Artillery. 








THE greatest traffic census ever taken in Great Britain 
will be carried out during the week commencing August 
12th under arrangements made by the Minister of Trans- 
port, in collaboration with highway authorities. At 
many points in county areas and county boroughs there 
will be a 24-hour census; elsewhere the count will begin 
at 6 a.m. and finish at 10 p.m. each day. At least 10,000 
enumerators will be engaged for the task, and they will 
keep watch from between five and six thousand selected 
points. The principal object of the census is to provide 
adequate data so that highway authorities may be able 
to prepare their schemes for the improvement of roads on 
a scientific basis to meet the needs of the ever-increasing 
traffic. A feature of the census will be the taking, for the 
first time, of a pedestrian poll. Pedestrians will be 
counted at selected points with the object of finding 
out where adequate footpaths are most urgently needed. 
Records will be kept of the daily average number and 
tonnage of vehicles, also of the road surfacing materials 
in use at the census points. ; 
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The Tir John 


No. 


gag oe 24 miles east of Swansea, adjacent to 
the Danycraig sidings of the Great Western 
Railway and near to the King’s and Queen’s docks, 
the new Tir John power station of the Swansea Cor- 
poration, formally opened on June 20th, differs mainly 
from other modern stations in that the boiler plant 
has been designed to operate with pulverised anthra- 
cite duff. As a result of searching tests and investi- 
gations, it was concluded that this fuel, for which 
there has hitherto been but small demand, might 





be utilised with considerable advantage, and a con- 


Power Station. 


s. 


handling plant by way of the loop line shown in Fig. 3, 
and are placed on the track to the north of the tippers 
and weighers. The track has a down gradient of 
1 in 75, and single trucks run to the first automatic 
weighbridge. After the weighing operation they run 
on to one or the other of two tipplers and discharge 
into the main receiving hopper. They then run on to 
a second automatic weighbridge on which they are 
weighed in the empty condition, and afterwards run 
by gravity down a gradient of 1 in 75 on to the empty 
wagon siding. The receiving hopper has a capacity 


house. 

When storing coal the plant is capable of deliver- 
ing on to the storage area at the rate of 100 tons per 
hour to an average distance of 150ft. from the 
initial heap, whilst when reclaiming it delivers the 
coal into the reclaiming hopper at the rate of 200 
tons per hour. The whole of the plant was manu- 
factured and installed by the New Conveyor Com- 
pany, of Smethwick. 


BUILDINGS. 
The five main portions of the brick and steel power 


house (Figs. 1 and 4) comprise the boiler-house 
with two chimneys, workshop, turbine room, and 











Fic. 


tract controlling supplies to the station at a fixed 
price for a period of nineteen years was entered into 
with the neighbouring collieries. As far as fuel costs 
are concerned, the plant should therefore show excep- 
tionally good results, and the station should form a 
useful addition to the base load stations operating 
under the national electricity scheme. Designed to 
accommodate 120,000 kW of plant, the existing 
building, of which we give a plan and elevation in 
Figs. 2 and 4 respectively, is at present equipped with 
two 30,000 kW sets, but. space has been left for a 





1—EXTERIOR VIEW OF THE TIR JOHN POWER STATION 


of 40 tons and discharges the coal on to one or the 
other of the belt conveyors A or B, or is fed by way 
of the third chute to the bucket elevator C for storage. 

The inclined belt conveyors A and B discharge the 
coal into a receiving hopper in the boiler-house, and 
this hopper delivers the coal to the scraper con- 
veyors E and F which feed the raw coal storage 
bunkers. Coal is delivered to the reserve store from 
the main receiving hopper, through the third chute 
discharging into the bucket elevator C, which dis- 





charges the coal on to the store area to form an 
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future 60,000 kW set, whilst the erection of another 
building of the same size will eventually bring the 
total capacity up to 240,000 kW. A separate building 
at the south end of the site contains the main 33-kW 
switchgear and that belonging to the Central Elec- 
tricity Board for the interchange of supplies with the 
adjacent 33/132-kV grid sub-station, whilst separate 
buildings at the north end house the coal and ash- 
handling equipment. 


COAL-HANDLING PLANT. 


Coal is delivered to the power station railway sidings 
in standard wagons which are brought to the coal- 
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FiG. 2—SITE PLAN OF STATION 


initial pile for distribution over the reserve store area 
by a reversible drag line scraper which also serves 
for reclaiming the coal from the store, delivering it 
into a reclaiming hopper from whith it is dis- 
charged on to two enclosed scraper conveyors 
which feed on to either of the inclined belt conveyors 
A and B. By reason of the dusty nature of the coal, 
particular attention was paid by the designers of the 
equipment to the elimination of dust leakage at all 
points, and dust-extraction plant is provided in the 
tippler house for the extraction of air and dust during 
tipping operations. Scraper conveyors were selected 
for duty over the raw coal storage bunkers because 





office block. The longitudinal axis of the boiler- 
house is at right angles to that of the turbine room, 
and the tank bay and office block are parallel to it. 
Temporary screens are provided at the west end of 
the building to permit future extensions. Composed 
of a braced frame steel structure with three bays, 
the boiler-house is 180ft. long, 150ft. wide, and 14 6ft. 
high, measured to the eaves. As the drawing on 
page 650 shows, the levels of the basement, classifier, 
control and fan floors are plus l5ft., 38ft., 6f5t., 
and 102ft. respectively. The turbine room is 200ft. 
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long, 190ft. wide, and 83ft. from the floor level to the 
eaves, the main stanchions being founded at plus 
5ft., the floor level at plus 9ft. level, and the eaves at 
plus 92ft. level. On the north side of the building, 
the tank bay, which is 200ft. long, 43ft. wide, and 
116ft. high at the eaves, runs parallel with the turbine 
room. It has three floors above the ground floor, 
i.e., feed pump, tank, and switchgear floors, at levels 
plus 35ft., 65ft., and 102ft. respectively. The office 
block, below which is the circulating water pump bay, 
has two office floors at levels plus 63ft. and plus 77ft. 
The raw coal and pulverised coal bunkers together 
with the steelwork, amounting in all to 7000 tons 


they make it possible to seal the bunkers hermetically 
and thus prevent emission of dust into the boiler- 
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BOILER AND EQUIPMENT AT TIR JOHN POWER STATION 
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were supplied and erected by Braithwaite and Co., 
Ltd., of Horsferry-road, 8.W.1. 


Borter EQuiPMENT. 
Four boilers supplied by International Combustion, 


Ltd., rated in each case at 200,000--240,000 Ib. of 


steam per hour, constitute the present steam-raising 
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Kach is LOft. long and 72in. in diameter. 


constructed and possess special features. 





friction-resisting metal and the cooling surface. 
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FiG. 3—COAL-HANDLING PLANT 


equipment, illustrated in part on page 650. As shown; Another feature of the mills is a single helical drive 


in the table of technical particulars on this page, the 
normal working pressure at the superheater outlet 
is 625 lb. per square inch, but the solid forged drums 
have been designed for 800 Ib. pressure. 

For the purpose of control the secondary air 









Control Room 
Cabie Room 
Cable Shaft 


| Future 
| Extension 


= 


Switchgear 
House 


i 














Site Level +31 


¢.W. Intake Tunnel 






Tee Ewowees” 


in which the slight end thrust is taken up by special 
ball and roller bearings. Each shaft is directly 
coupled to a 425 h.p., 290/250 r.p.m. slip-ring motor. 
Air separators form an integral part of the milling 
system, and as ali their adjustments can be made 


0 


They are 
said to be the largest diameter mills that have been 
They are 
lined with chrome steel and supported on self-aligning 
main bearings, which are water cooled in accordance 
with a scheme that gives direct contact between the 


belonging to one of the boilers are shown in Fig. 9. 
They are of the Lopulco downshot type and give a 
long ‘‘U ” flame travel in the combustion chamber 
before the products of combustion enter the tube 
banks. The burners are arranged in the arch, which 
projects over the front part of the combustion 
chamber, and on account of the fact that their duty 
is to burn anthracite duff on a large scale, special 
attention was paid to their design in order to secure 


Technical Particulars of Boilers. 


Steam p at sup outlet 625 Ib./sq. in. 
Steam- temperature at superheater 
outlet «. 1s +e 4s +e + 850 dog, Fah. 
Feed temperature to economiser .. 350 deg. Fah. 
Evaporation,normal.. .. 200,000 Ib./hour 
240,000 Ib. /hour 


maximum continuous 
430 deg. Fah. 
700 deg. Fah. 


Air temperature leaving Ist heater 
. 16,930 cu. ft. 


2nd heater 
Volume of combustion chamber 

. 16,650 B.Th.U./cu. ft./br. 
18,650 B.Th.U./cu. ft./hr. 


iene 





Rating, normal load 
maximum load 
Heating surfaces : 


Furnace .. -+ 2600 sq. ft. 
Boiler - + 13,230 sq. ft. 
Superheater .. 6300 sq. ft. 
Economiser .. 6870 sq. ft. 
First heater -. 81,320 sq. ft. 
Second heater . 39,690 sq. it. 


Variation in air supply . _ 
Primary air . rae 


. 0-20 per cent. 


Secondary air round burner.. .. 0-35 per cent. 
Secondary air through front wall.. 0-75 per cent. 
Secondary air through back wall. . 0-15 per cent. 


the correct distribution of air and length of flame 
travel. 

The design of the combustion chambers also 
called for careful consideration, the objeets aimed 
at being to provide for a certain amount of refractory 
surface, to provide and maintain successful combustion 
conditions, and to give at the same time as much 
water-tube heating surface as possible for the absorp- 





tion of radiant heat. Hollow refractory surfaces 





Track into 8.H. Basement 
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Scale 


Feet 


FiG. 4—SECTIONAL ELEVATION OF TURBINE-ROOM AND SOILER - ROOM 


through the front wall is divided into three vertical 
and ten horizontal sections, so that any possible 
combination can be used. An automatically operated 
gas by-pass damper arranged between the second 
and third pass of the boiler regulates the 
tinal temperature of the steam, A scheme has 
been devised to ensure that a~high air tempera- 
ture is provided to burn the anthracite duff. As 








FIG, 5—GAS- WASHING PLANT 


the drawing on page 650 shows, there are two 
air heaters. Both are of the Usco type. One 
is placed above and the other below a Foster gilled- 
tube economiser to enable them to supply air to the 
combustion chambers at a temperature of approxi- 
mately 700 deg. Fah. 

For grinding the anthracite duff there are four 
Hardinge conical ball mills (as shown in Fig. 6). 





during operation, continuous running is possible over 
very long periods. 

The rigid construction of the mills is said to ensure 
continuous operation, and the presence of foreign 
matter in the feed has no adverse effect. With the 
aid of the pulverising equipment, consisting of one 
pulveriser, classifier, and exhauster fan per boiler, 
the coal is reduced in size to 85 per cent. through 








200 mesh I.M.M. and is delivered to pulverised fuel 
hoppers serving the fuel transport system. As there 
is only one complete pulverising unit for each boiler, 
the fuel transport system is interconnected to enable 
any one of the four mill systems to supply any 
individual boiler, vid its particular pulverised fuel 
bunker with six R type feeders at the base, each 
arranged to feed two burners. The twelve burners 








have been adopted on the whole of the front wall, 
and on the side wall below the burner arch, to permit 
a certain amount of heated.air to be admitted 
and circulated through ports at suitable intervals. 
The remainder of the side walls and the combustion 
chamber rear wall are lined with Lopulco tubes, 
and a Lopuleo water screen extends over the lower 
part of the furnace above the ashpit. Two oil burners 





FiG. 6—-HARDINGE BALL MILL 


below each arch, and one in the lower part of one side 
wall of the furnace, serve for lighting the boilers. 
One induced draught, two forced draught fans, and 
one primary air fan made by James Howden and Co. 
(Land), Ltd., are provided for each boiler. The forced 
draught fans supply cold air to the air heaters at 
a point where the flue gases leave the heat reclaiming 
system, and having passed through the first air 


BOILER 


FIG. 7—CONTROL FLOOR 
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Fic. 8—SIDE 


FiG. 9—PULVERISED FUEL BURNERS 


heater and then through a duet to the second heater, 
the air is delivered to various points for the combustion 
of the fuel. From the air heater outlet the waste 
gases pass through the gas-washing equipmient to 
the induced draught fan, and thence to the chimney. 

The dust and acids in the flue gases are removed 
in gas-washing plant, or “* flue gas scrubbers,’ made 
by James Howden and Co. (Land); Ltd:, the main 
contractors for this portion of the boiler-house 
equipment. The type of scrubber employed is 
described fully in a paper read by Dr. J. L. Pearson, 
G. Nonhebel, and P. H. N. Ulander, on ‘‘ The Removal 
of Smoke and Acid Constituents from Flue Gases 
by a Non-Effluent Water Process,’ at a jomt meeting 
of the. Institute of Fuel and the Institution of Elec- 
trical Engineers on January l7th, 1935. The 
serubbers are designed for the removal of 96 per 


cent. dust and the same ratio of sulphur. They 
will also remove 90~95 per cent. of the hydrochloric 
acid and 60-70 per cent. of the nitric acid leaving 
the boilers, the coal used containing from 0:6 per 
cent. to 1 per cent. sulphur and up to 13 per cent. ash. 

Each boiler is equipped with a scrubber, to be seen 
on page 650immediately after the air heater on the plus 
102 level, each unit having two nests, either of which 
can be put out of service when a boiler is working at low 
load. Each scrubber, Fig. 5, has its own delay tank, 
which takes the form of a tall vertical pipe extending 
from the fan floor to the basement. The wash liquor 
is recirculated by two high-efficiency axial-flow 
pumps capable of pumping 8300 gallons against a 
head of 30ft. 

The pumps are situated in the basement and are 
driven by squirrel-eage motors. The plant is designed 


View OF BOILER 


FiG. 10—-CLASSIFIER FLOOR 


for a concentration of suspended solids in the recircu- 
lation liquor of about 13 per cent., which is kept at 
a constant value by continuously purging a quantity 
of the liquor. Although the exact amount of liquor 
to be extracted depends on the coal analysis, it is 
approximately 60 gallons per minute on full load. 
The purge is discharged into a covered trough on 
the fan floor, arid is conveyed to the north end 
of the boiler -house. It is discharged with the ash 
from the boiler and economiser hoppers into # swirl 
pit at ground level, the effluent finally being dis- 
charged into the Crymlin Bog some distance from 
the boiler-house for the solids to settle out. On full 
load the quantity of make-up water used by each 
scrubber is approximately 80 gallons per’ minute, 
but it depends on the purge quantity and gas tem- 
perature. 
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Make-up water is drawn from the Crymlin Bog 
after settlement of the solids by means of centrifugal 
pumps at a point remote from the effluent and ash- 
disposal point. The neutralising agent used is lime, 
which is constantly added to maintain a pH between 
6-2 and 6-4 in the recirculating liquor after leaving 
the grid packing. A preparation plant for milk of lime 
is capable of slacking and milking into a suspension 
with water 2 tons of burned lime per hour, and two 
stock tanks provide a storage capacity of 30,000 
gallons. Three ram pumps circulate the milk of 
lime through duplicate ring mains in the boiler-house, 
the feeds to the scrubbers being taken from three 
mains, which are also duplicated. The lime feeds 
to the scrubbers are automatically controlled by 
Cambridge pH recorders, and the purge is controlled 
manually from readings of continuous density 
recorders. 


AsH HANDLING PLAN’. 


The proportions of ash expected from each boiler 
are 10 per cent. from the combustion chamber, 15 per 
cent. from the economiser hopper, and 75 per cent. 
from the gas washing plant. In the form of dust the 
bulk of the ash is conveyed by the purge from the 
gas washers to the swirl pit. The ash from the 
economiser hoppers is conveyed through pipes to the 
swirl pit, the carrying medium being water from the 
Crymlin Bog. The ash from the combustion chambers 
falls into water trough scraper conveyors, in which it 
is quenched and conveyed to the north of the boiler- 
house. Skip hoists lift it into crushers mounted, in 
the case of the east side, directly over the swirl pit, 
and in the case of the west side over a cross conveyor 
which conveys it to the swirl pit on the east side. 

The purge from the washers and the carrying water 
from the economiser hoppers on the west, side also 
use this conveyor on the way to the pit. Three two- 
speed vertical motor-driven ash pumps made by the 
Ash Company (London), Ltd., pump the contents of 
the swirl pit through two pipes to the Crymlin 
Bog. To facilitate maintenance of the system 
the discharge pipes are above ground level, except 
where they pass under the railway lines. It is antici- 
pated that when the station is working on low load 
ashing of the combustion chambers and economiser 
hoppers will be carried out intermittently once every 
eight hours. 

Prre Work. 

The pipe work designed, manufactured and erected, 
by Aiton and Co., Ltd., of Derby, has been laid out to 
enable any boiler to work with any turbine. Each 
boiler is connected to one of two interconnected 
receivers provided for the present installation. For 
each turbine there is a drain separator fed by a single 
pipe from each separator. Each turbine, therefore, 
normally takes steam from both receivers but it is 
possible to steam both turbines with one receiver out 
of commission. A single connection conveys the 
steam from each receiver to the turbine. |The 
receivers and drain separators are composed of hollow 
forged bodies with the necessary branches welded in 
by a combination of the metallic and oxy-acetylene 
methods, and a mechanical attachment in addition 
to that afforded by the welding is provided by lock- 
ing nuts on the branches inside the receivers. To 
avoid the thinning which occurs at the back of a tube 
bent by the normal process, creased bends have been 
used throughout, whilst to provide the necessary 
flexibility and to reduce stresses in the pipe work and 
thrusts on fixed bends corrugated pipes have been 
provided where required. All high-pressure steam 
and water pipes have Corwell seal welded joints. 

The boiler stop valves and those on the receivers 
were made by Dewrance and Co., Ltd., and are operated 
by compressed air controlled from panels in the feed 
pump bay. The power unit for driving the valves is 
a rotary reversible air engine driving through a worm 
reduction gear. A piston directly coupled to the 
valve spindle is employed for the air operation of the 
by-pass. Lighting indication of the position of the 
main by-pass valve is given at each controller on the 
panel and a mechanical interlock is provided between 
the controller and its respective drain valve to ensure 
that the latter is open before the former is operated. 
The controller handles on each panel are rotated in 
an anti-clockwise direction, and can be locked in any 
position to prevent unauthorised operation. Two 
motor-driven air compressors, built by J. Browett 
Lindley (1931), Ltd., of Letchworth, Herts., supply 
the air for operating the valves and workshop tools, 
&c., in addition to that required for transporting the 
powdered fuel from the crushing mills to the top of 
the bunkers. The compressors are of the maker’s 
double-acting forced lubrication type. Each is 
designed to deliver 750 cubic feet of air per minute, 
and is driven by a two-speed E.C.C. slip-ring motor. 
An inlet governor ensures that the air supply is 
efficiently and automatically adjusted to meet the 
demand. In addition to the normal intereoolers 
between the two stages, after coolers are fitted to 
reduce the moisture content to a minimum. Multi- 
point temperature recorders are also included in the 
installation. 

Condensed steam from the turbines is taken through 
heaters to welded ‘‘ Armco ”’ iron surge tanks, made 
by Aiton and Co., and is supplied to medium-pressure 
pumps, which deliver into the medium feed range 


supplies the high-pressure feed pumps, which deliver 
into duplicate feed heaters with duplicate pipes to 
each boiler. 


(To be continued.) 








A New Industrial Air Cleaner. 


THE accompanying illustration shows an industrial air 
cleaner now being made in this country by the Burgess 
Products Company, Barwell, Leicester. Unlike the usual 
type of intake air filter for compressors, internal combus- 
tion engines, &c., it contains a filtering element made wu 
of cellulose fibre for which certain advantages are pesca ‘ 
The cellulose fibre absorbs oil, and is covered with fine hair- 
like fibrils, so that the dust once it is formed into a cake is 




















INDUSTRIAL AIR CLEANER 


retained, and as it builds up is continually impregnated 
with the stored oil in the fibre, which is drawn out by the 
capillary action of the dust. The cellulose filter elements 
can be cleaned in the usual way, and we are informed that 
replacement cartridges are obtainable. The larger sizes 
of filter have an accoustic panel, built into the head to 
reduce air intake noise and damp out resonance within 
the cleaner. 








Tilting Test Stand for Aero Engines 





THERE has recently been included in the line of test 
hangars at the Bristol Aeroplane Company's Engine Works 
a test stand of special design which allows the engine on 
test to be tilted either up or down to simulate climbing 
or diving conditions. As will be seen from the accompany- 
ing illustration, this stand is a stiff structure incorporating 
a mounting which holds the engine and which is capable 
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STAND 


TILTING TEST 


of being revolved from the test cabin through a total arc 
of 180 deg. If required, therefore, the engine under test 
may be made to assume vertical attitudes of climbing or 
diving. All controls and feed lines, with the exception 
of the feed lines of the lubricating system, which is actually 
mounted on the trunnion arm and moves with the engine, 
are flexible in order that the movement of the engine 
shall be as unrestricted as possible. The controls are 
actuated by means of Arens cables. With the aid of this 
stand the functioning of engines may be examined for 
all conditions of climbing and diving, and particularly 
those which are engendered during terminal velocity 
dives. Any troubles which might arise on account of 
these circumstances can be eradicated at the outset and 
not left for correction until the engine is installed in the 





working at 250lb. per square inch. This main 


aircraft. 





British Standards Institution. 


All British Standard Specifications can be obtained from the 
Publications Departmen: of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification ie 22. 2d. post 
free, unless otherwise stated. 





VARNISHED CAMBRIC INSULATED ANNEALED 
COPPER CONDUCTORS. 

No. 608-1935. The recent issue of a British Standard 
Specification for Varnished Cambric Insulated Cables 
has drawn attention to the increasing use of this class 
of cable, particularly for transformer tails and for 
installations on ships. Recently the advantages of 
cambric cable as compared with paper cables for use in 
situations where there is a tendency for the impregnating 
compound in paper cable to drain away under high tem- 
perature conditions have led to an increased demand for 
cambric cables. The new specification deals with the 
dimensions and voltage tests for metal-sheathed and for 
non-sheathed (taped and braided) cambric insulated 
cables for voltages up to 10,000 volts. 


RATING OF RIVERS FOR POWER PURPOSES. 
No. 610—1935. . A specification of a somewhat unusual 
nature has just been issued forthe Rating of Riversfor Power 
Pu The World Power Conference some years ago 
requested the International Electrotechnical Commission to 
set up a Committee to make recommendations for inter- 
national acceptance regarding the bases for computing 
and the units for expressing water power resources for 
statistical use, and for the purpose of making comparisons 
between different rivers, river basins, regions, and coun- 
tries. At its meeting in 1930, the International Electro- 
technical Commission agreed on a number of recommenda- 
tions and these recommendations form the basis of the 
new specification. In the opinion of the Committee 
which drafted the specification, experts from a dozen 
countries, having before them the full data of a stretch of 
river and using the recommendations given in the speci- 
fication, should be able to agree within narrow limits 
as to the practical value of the normal and maximum 
economic ratings. 


LABORATORY GLASSWARE. 


In further development of the work which is now being 
carried out by a Committee of the Chemical Division of 
the British Standards Institution in the standardisation 
of laboratory ware, including scientific glassware, British 
Standard Specifications have just been issued for Graduated 
Measuring Cylinders, Crow Receivers, Petri Dishes, anc 
Nessler Cylinders. 

These Specifications are numbered respectively 604, 
605, 611, and 612—1935. The National Physical Labora- 
tory has indicated that it is prepared to accept measuring 
cylinders, crow receivers, and Nessler cylinders for exam- 
ination for conformity with the British Standard Speci- 
fications. 


PROPOSED NEW SPECIFICATIONS. 


Steel Strip and Bars.—The Institution has received 
requests from the Gas Industry Committee of the Institu- 
tion and from the Iron and Steel Federation respectively 
to prepare British Standard Specifications for steel strip 
oo for high-tensile steel bars for concrete reinforcement. 
The conferences will be held on Tuesday, June 4th, 1935. 

Testing Rubber—The Institution has received requests 
from the Research Association of British Rubber Manu- 
facturers and the Ministry of Health to consider the 
desirability of steps being taken to co-ordinate methods 
of testing rubber and rubber products generally, and the 
preparation of a British Standard Specification for rubber 
rings for joints in pipes. The conference will be held on 
Wednesday, Jane 19th. 








ASTRONOMY AND THE ATMOSPHERE. 





THE report of the Astronomer Royal presented at the 
recent annual visitation of the Observatory reveals the 
fact that the atmospheric conditions at Greenwich are 
causing @ considerable amount of trouble to the observers 
and their instruments. Since July 1934 measurements 
have been made of the amount of solid matter suspended 
in the air, the measurements being effected automatically 
three or four times every hour. The records show a mean 
weight of suspended impurity, per 100 cubic metres of 
air, ranging from 71 milli in July 1934 to 178 
milligrammes in November of the same year. On Novem- 
ber 21st 1934 the average figure for the twenty-four hours 
rose to as high as 336 milli It would appear, 
says Dr. Spencer Jones, that the atmospheric pollution 
at Greenwich is, on the average, not s by that 
at any other reporting station in Great Britam. The 
dust in the atmosphere is causing increasing difficulties 
to be experienced in the making of astronomical observa- 
tions. In addition the sulphur dioxide which is also 
present causes rapid tarnishing of the silvered mirrors 
and circles, while the condensation of moisture from the 
hot gases ejected from the chimneys of adjacent power- 
houses is often a souree of trouble. A further difficulty 
is being encountered from the increasing brightness of 
the sky at night resulting from the introduction of new 
forms of street lighting. The installation of mercury 
vapour discharge lamps for lighting certain streets near 
the Observatory is a source of much concern, for it is 
rendering practicably impossible photographic work 
with rapid plates at low altitudes in the direction in which 
this form of lighting is used. The mereury vapour discharge 
lamp is rich in blue and ultra-violet radiations. The 
Astronomer Royal states that he would much prefer 
the use for local street lighting purposes of sodium vapour 
discharge lamps with their monochromatic) yellow light. 
Representations on the subject have been made to the 





Greenwich Borough Council and are now under con- 
sideration. 
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The Mariner's Compass.* 


By CAPTAIN JOHN M. L. GORETT, M.S.R., €.C.A. 

lv is worthy of notice and in keeping with the purpose 
of what I am about to write that of the many factors which 
have played a dominant part in the forming of our civilisa- 
tion, not any other one has contributed so much nor so 
important constructive material as the ship. 

The greatest legends of mankind have been enacted 
mostly upon the sea ; and seamen in the early days, even 
as now, were and are our most beloved heroes: Danao, 
Ulysses, Vasco de Gama, Magellan, Captain Cook, Nelson, 
Captain Slocum. For it is at sea as nowhere else that man’s 
ingenuity, dignity, and steadfastness are bred and tested. 

I also hold that man’s mental and spiritual progress has 
always followed in the wake of his mastery of the blue 
water of the sea, and that had not the physical venture 
come first as a pointing beacon of what could be achieved 
by trying, the social advancements may have remained 
but dreams of the suffering multitudes oppressed and 
unfortunate. 

In the very beginning of history we find the boatman 
sailing in daytime only and never losing sight of the land ; 
for although in possession of a craft quite strong enough to 
brave a measure of open water, he dared not trust himself 
to the uncertainty of the weather as his only source of 
direction lay in the visibility of astral bodies. Man’s 
desire to see and know what was beyond the horizon, his 
ineradicable longing for what he did not possess sharpened 
his mind, and in the days of Homer we find the outward- 
bounder weil stocked with live birds so that whenever the 
lay of the land was wanted a bird was released, and, by 
noting its direction of flight (always toward the nearest 
land) a bearing of some sort would be obtained. The drift 
of clouds associated with the quality of the wind conveyed 
useful information ; for if the wind was cold the clouds 
would come from the north, and if it rained, from the east, 
and so forth. 

Although the Mediterranean, the Red Sea, and the 
Persian Gulf were the entire world in those days, and 
voyages were short by choice, we find record of long ones 
which were taken by compulsion and sometimes even 
accomplished without better direction indicators than a 
dozen live crows, the sun, and the following star table, 
which, of course, held good only for certain and limited 
latitudes : 


North. 
N.E. 


Polaris. 

The point on the horizon where the constella- 
tion of the Ram arose. 

The pot. on the horizon where the constella- 
tion of Arcturus arose. 

E Midway peint. 


E.N.E. 


E.S.E. The rising of the sword of Orion. 

S.E. The rising of the constellation of Scorpio. 
8.S.E. | The rising of Canopus. 

8. The Pole opposite Polaris. 


Stirring days those were when our earth was flat and 
demons and sea-serpents were very real and waiting for the 
adventurer, whichever way he might turn. 

[t is quite erroneous for a large number of writers to 
hold that the Chinese made use of anything like a compass 
at an earlier date than the Europeans did. During my 
investigation of the subject I have found Chinese docu- 
ments, the writers of which in various epochs described 
their vessels with great care and a wealth of details as to 
the hull, the masts, and the sails, the sleeping and cooking 
arrangements, as well as references as to how those often 
large ships were handled ; but I find no allusion whatever 
to the compass or to anything which may have served as 
an instrument of direction, besides birds, clouds, the sun, 
and various star tables. My conclusion on the subject is 
rendered doubly secure by the fact that those very Chinese 
writers from whom I have drawn my information often 
refer to the extraordinary power of the magnet. While 
obviously aware of its attractive property, they remained 
quite ignorant of its other, and, by far more important, 
characteristic of pointing to the north. 

I also dismiss any possibilities as to the Arabians having 
had any knowledge of the compass, although they were 
well acquainted with the magnet, as were also the 
Grecians, who used it in their academies, and I find Plato 
speaking of it with some humour as of its being used by 
jealous husbands to test wifely virtue. 

Marco Polo in his narratives states that on the Arabian 
ships he had voyaged on, there was no “ Bozzolo ” 
(Venetian for compass). He passes on to say that the 
vessel had four masts, only one rudder, seventy cabins for 
the merchants, and was navigated by the astrologer, who, 
sitting high and all alone with the astrolabe in his hands, 
and holding great thoughts, gives orders. Knowing what 
an accurate reporter Marco Polo was, I cannot help inferring 
that it would have been impossible for such a remarkable 
instrument as the compass, no matter in what form, to 
have eseaped his notice; besides, the astrologer would 
not have sat high, probably at the masthead, had there 
been an instrument of direction on the ship. 

It is in a volume dealing with the art of ship handling, 
written in Latin, title and author unknown, as the title 
page is missing, but which I place in the third century 
A.D., that I find the description of what may have been a 
compass. I give it as I found it: “‘ Take a number of 
small iron bars (needles) and paint them with a mixture 
of cinabro and orpimento well powdered aad mixed with 
the blood of the crest of a rooster. Heat them well, and, 
after the Astrologer has carried them next to his skin for 
a period of a full lunation, lay them on straws floating on 
the water and they will point South.” 

Surely this is magic and not physics. Still I cannot rid 
myself of the thought that, perhaps, it was a bundle of 
magnetic needles, and that it really was physics camou- 
flaged by magic, and the humbug of cinabro and the crest 
of a rooster were employed merely to hide the true nature 
of the needles. 

Whatever it may have been, it was not adopted, for one 
finds nowhere any further reference to the magic process 
and ships continued to, be navigated by the astrologer, 
who, sitting high with the astrolabe in his hands and great 
thoughts in his head, gave orders. He was probably the 
original lock-out man, who, being aware of the earth’s 


* From the Journal of the. American Society of Naval 
Engineers. 





sphericity, knew how to hold a good job by keeping his 
knowledge to himself. 

It is during the reign of Ludovico [X and precisely with 
a certain Brunetto Latini, a Florentine to whom Dante 
referred as ‘‘ Il Maestro mio,” that in his poem entitled 
* Tresor,” and written in France in 1248 circa, I find men- 
tion of Norman ships being sailed with the aid of an instru- 
ment called the Mariniere, and described as follows :— 
‘In a tub of water placed in the centre of the ship there 
floats thé Mariniere, which is a round piece of cork with a 
thin hollow shaft filled with lodestone inserted through its 
center so that it lies parallel to the plane of the water, and 
the quill of a goose sealed at both ends, also inserted 
through the cork at right angles to the one filled with 
lodestone ; over this there lays a bird’s skin with the 
Fleur de Lys upon it, and even as our august King is our 
constant guide on the land, so does the Fleur de Lys upon 
the Mariniere guide the mariner by constantly pointing to 
Boreas (North) no matter how the ship may go.”’ 

To this very day, seven centuries later, practically 
every ship’s compass card has a Fleur de Lys impressed 
upon its north point. 

Cardinal Jacques de Vitry, in 1250 circa, assures us that 
the Marinette (as it became known later) gave splendid 
service and we may well believe it, although Variation had 
not yet been spoken of. 

The advent of the Marinette gave large impetus to 
navigation in northern waters, although it was not adopted 
for many years to come by the navigators ‘ East of Suez.’’ 
Voyages, however, became more frequent and speedier, 
and fifty years after the advent of the Marinette we find 
merchants cashing notes from the Indus to Normandy, 
and ordering goods with the time of delivery indicated for 
the first time in history. The astrologer was called down 
from aloft and installed in a small cabin erected on deck 
to house the Marinette and called the ‘* Habitatus,”’t 
which in time became the Bittacle and is nowadays known 
as the binnacle, i.¢., a housing arrangement for the 
compess. 

It is odd, but not surprising, that no mention is made 
anywhere of the man who discovered the north-seeking 
property of the magnetic needle, nor of the one who 
devised so clever an adaptation of this property to the 
requirement of navigation. Those were not the days of 
rugged individualism (for a consideration) and the inventor 
may have felt sufticiently rewarded by the knowledge 
that greater glory would attach to God and King for his 
discovery. 

Useful as the Marinette turned out to be, it had the 
serious drawback of being thrown against the side of its 
container whenever the ship rolled, and in a high sea had 
to be taken out of it altogether to keep it from utter 
destruction. 

To overcome this defect, Messere Flavio Gioia, an 
Amalfitan, devoted his knowledge of physics and mech- 
anics, and in the year 1295 circa he evolved the first com- 
pass the world had ever known really worthy of the name. 
In place of the wooden tub filled with water in which the 
Marinette had floated heretofore, he employed a huge 
copper bowl, which, when the ship’s head is swinging in 
Azimutht by generating electromagnetic induction, the 
current of which will be in such direction as will tend to 
bring the needle to rest sooner than if the tub was made of 
wood is a decided advantage in damping the oscillations of 
the compass card. In the centre of the inside of the bottom 
of his copper bowl he secured a slender shaft on the vertical, 
upon the well-pointed upper end of which he balanced a 
compass card, showing not only the Fleur de Lys on its 
north point, but the other cardinal points as well, and by 
covering it with a glass top blown at Murano, evolved a 
compass which in principle, if not in details, was the same 
as the ones we use at present. This he called the Bussola,§ 
for as the card proved to be somewhat sluggish on account 
of what must have been an enormous weight upon the 
pointed pivot with resulting retarding frictional resistance, 
it had to be tapped from time to time to keep it from 
sticking upon the pivot. 

I would fain impress my reader that the facts herein 
stated are the result of most painstaking investigation 
extending over twenty years of time, and not mere 
hearsay. 

Very little gain, however, was reaped by Flavio Gioia for 
his adaptation of the magnetic needle, and I rather think 
that of the millions who have staked their lives upon the 
compass or won fortunes and everlasting fame by the aid 
of it, not a handful has ever given thanks to the Amalfitan 
who laboured not for himself, but for the future brother- 
hood of mankind. 

In Sandres, a small town of the province of Algarves, 
near Cape St. Vincent in Portugal, Don Enrico, the 
Fifteenth Infante, in the year 1480, established the first 
Nautical Academy for the purpose of furthering the art of 
navigation. Learned men, philosophers and astrologers, 
shipwrights and pilots came from the Mediterranean and 
Northern France to confer with each other. hydrographic 
charts were composed, the great Gnomone which stands 
to this day was constructed and seventeen years after its 
inception the Academy had accomplished so-much that 
on July 18th, 1497, at high noon, Vasco de Gama, in 
command of four vessels, sailed forth to the discovery of 
new lands, equipped with compasses, charts, and astro- 
labes of a perfection never before achieved. King Don 
Emmanuel was present at the sailing ceremony and 
marvelled much at the compasses, which in general prin- 
ciple and application, if not in details, were very much the 
same as the ones we use to-day, invented in Normandy, 
adapted in Italy, and perfected in Portugal. Man’s 
advance in most fields of endeavour has ever been by leaps 
and bounds, and the art of compass making remained at a 
standstill for a long time, inasmuch as three centuries after 
Columbus, equipped with a not too erroneous chart of 
the east coast of North America, and piloted by a Guernsey 
sailor, had landed in San Salvador, we find the British 
Admiralty advocating the use of long magnetic needles in 
the construction of the compass card in the erroneous 
belief that the larger the needles the greater must be the 
sensitiveness of the card. 

William Thompson (born in 1824, died 1907), later to be 
known as Lord Kelvin, for his contributions to the science 
of physics in its many branches, in the year 1878 revolu- 


Habitatus, Latin for habitation or dwelling. 
Azimuth, from the Arabic for direction. 


t 
§ 
§ Bussola, from the Italian “‘ bussare,”’ to tap. 





tionised the practice of compass making and compass 
adjusting by proving that the shorter the needles the more 
satisfactory both the compass and its adjustment would 
be, and astonished the world by reducing the weight of 
the compass card from 1600 grains to 190 grains, thereby 
minimismg momentum due to frictional force at the pivot 
and achieving the most sensitive compass ever as yet 
devised. 

It was a holosteric (free of liquid) compass, and, after 
most satisfactory tests, its use ne well nigh universal. 

In 1906 Mr. Bernard, of the Magnetic Observatory of 
Greenwich, patented his spherical compass, departing from 
the conventional by having a hemispherical glass top, 
which, forming with the bowl a spherical container for 
the card, reduced the disturbing effects of rolling and 
pitching that cause an unsteady card. In spite of its 
obvious advantages over the flat top compass, it remained 
a@ comparatively unknown instrument until 1930, when, in 
a much improved form, we find it to be quite a success in 
the U.S.A., where it has been adopted by small boats as 
well as ocean liners with satisfaction being expressed by 
its many users. 

In 1920, or thereabout, Henry Hughes and Son, of 
London, evolved the “Dead Beat’’ com » which, 
considered from any angle, is indeed difficult, if not 
impossible, to beat. 

The diameter of the card has been much reduced, and its 
weight is the least that could be compatible with the 
existence of matter, for here we have precisely no more 
than 115 grains of weight on the pivot. The wide space 
existent between the sides of the bow] and the edge of the 
compass card prevents the same from being affected by 
any eddies which may exist in the liquid due to the motions 
of the ship. The magnets, only 24in. long for the 10in. 
compass, are made of cobalt steel, which is a great improve- 
ment in itself. A special system of damping filaments has 
been introduced, which, coupled with the very ingenious 
method of suspending the compass in the binnacle by 
means of plungers and shock absorbing material, renders 
this compass so immune to the disturbing effects of vibra- 
tion, rolling, pitching, or turning, as to be of an almost 
uncanny immobility. 

Before purchasing a compass for a certain vessel two 
quantities should be borne in mind, as well as a number of 
qualities, viz., the period of roll of the ship and the period 
of the compass. The former is the number of seconds of 
time that elapse between two successive rolls of the ship, 
and is rather uncertain, varying for the same vessel accord- 
ing to the state of the sea and the metacentric height of 
the ship, although we may ascertain the maximum. The 
latter is the number of seconds employed by the compass 
card to return to its original position when deflected 
forcibly, as by a t, a certain number of degrees 
say 40—and is a very definite quantity ruled by many 
factors, such as the weight of the card, the intensity of the 
magnetic force of the needles in it, the damping property 
of the material used in its construction, and the size of the 
eompass.' Without entering into a technical discussion of 
this very complex branch of physics, it will be obvious to 
anyone that if the two periods should happen to coincide 
they would in a seaway combine to create a wildly swing- 
ing card which would make the steering of courses an 
utter impossibility. This inconvenience can sometimes 
be overcome by altering one’s course a couple of points or 
so, if permissible, and by reducing or increasing the speed 
of the ship. ‘ 

I have had recourse to these expedients a number of 
times with entire success both under canvas and with 
power on small as well as large vessels. 

An intelligent and honest expert (I mean expert, not 
would-be expert) should be consulted in this matter and 
be made to give a precise statement on the subject, and 
not uncertain and equivocal phrases which can only be 
used to hide his ignorance, his desire to pass off something 
his firm specialises in, or what he may calla bargain. I can 
think of very few more pathetic sights than to watch 
someone walk into a shop, asking for ‘‘ A compass for my 
boat,’ and to see him walk out of it with one and the 
assurance that what he has purchased is being used by 
so-and-so-and-so, without a word having been spoken as 
to the peculiarities of the ship he is going to try to use it on. 

As to where best installed, I can only say that necessity, 
wsthetics, and fancy should call on science to aid them in 
choosing a place for the compass on your ship. 

Many things can and often do happen to a compass in 
the course of time that you may never be aware of, but 
which nevertheless will cause the loss of a race or the 
making of landfalls a few miles from where you expected 
to make it, and, quite regardless of the nautical know- 
ledge of owner or sailing master, compasses should be 
inspected both as to mechanical defects and deviation 
every year, by an accredited and competent (which is not 
the same thing by far) compass adjuster. 

It is, however, regrettable that our laws which compel « 
plumber to a certificate of competency before he 
is allowed to repair our kitchen sink, will permit anybody 
to tamper with a compass while posing as an adjuster with 
results that are often regrettable and have at times been 
known to lead to disaster. 

Do not place a loud-speaker or engine-room tools nor 
harpoons or other hardware within 10ft. of the compass. 
Do not carry a knife or keys when near it. 

Do not let the sun beat down upon it, as it is not made of 
stone, but of very delicate parts. : 

It is not my purpose to give here a treatise on magnetism, 
but merely to suggest that a compass be accorded the 
care which your eyes receive, for the compass is indeed 
the mariner’s eye ; it sees in the dark, and leads us all in 
all sorts of weather to high adventure, romance and inde- 
pendence, which we may never have known but for a 
Norman, about whom all is known is that he was a Norman, 
an Amalfitan, whose very resting place is as much a matter 
of conjecture as anything can be, and a Scotchman, who, 
by refusing to accept the practice of his contemporary as 
final, made it possible for the present navigator to place 
his vessel within her own length from a distance of 800 
and even more miles, regardless of fair weather or foul. 








In his presidential address before the Institution of 
Gas Engineers, Mr. C. V. Bennett said that the production 
of motor spirit from water gas was being tried out on a 
commercial scale in Germany. 
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Markets, Notes and, News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Imports of Iron and Steel. 


The Board of Trade Returns for May are the 
first issued since the imports from the Cartel countries of 
France, Germany, Belgium, and Luxemburg were limited 
by agreement. The total imports of iron and steel from 
all countries reached 86,430 tons, compared with 122,212 
tons in May last year and 84,927 tons in May 1933. They 
were, however, higher than during April, when duties of 
between 50 per cent. and 60 per cent. were in force, the 
total for that month being 62,739 tons. The imports of 
all kinds of pig iron totalled 6397 tons, of which 5389 tons 
came from British India, The imports of blooms, billets, 
and slabs amounted to 19,211 tons in May, compared with 
10,027 tons in the previous month and 29,532 tons in 
May, 1934. The largest quantity of 9356 tons came from 
France, Belgium sending 8642 tons and Germany 1113 tons. 
The imports of sheet bars decreased in May to 4820 tons, 
compared with 5294 tons in April and 8079 tons in May a 
year ago. The largest imports last month came from 
Belgium and totalled 3824 tons, the remaining 996 tons of 
sheet bars coming from Luxemburg. The imports of wire 
rods last month totalled 7486 tons, and as by arrangement 
the quantity to be imported for the three months ending 
August 7th is only 9500 tons, it is obvious that there is not 
much of this material left to come in. Imports of girders, 
beams, joists, and pillars reached 7217 tons, a considerable 
increase upon the 3055 tons imported in April and over 
1000 tons more than was imported in May of last year. 
Again, Belgium was the largest supplier with 3483 tons, 
France coming next with 2646 tons. The imports of 
general descriptions of steel also showed an important 
increase from 10,531 tons in April to 17,999 tons in May, 
but the figures for May, 1934, were 24,537 tons. There 
was a reduction in the quantities of hoop and strip imported 
from 3371 tons in April to 2790 tons, but little variation 
occurred in the figures for plates and sheets, not galva- 
nised, which totalled 3410 tons, against 3307 tons in the 
previous month. Railway material to a total of 1096 tons 
was imported in May, against only 383 tons in April. As 
is generally the case, Belgium headed the list of suppliers 
with a total of 35,634 tons, France coming second with 
14,981 tons, and Luxemburg next with 8564 tons, Germany 
sending 5037 tons. 


Iron and Steel Exports. 


The total exports of ‘ iron and steel and manu- 
factures thereof” during May again showed an improve- 
ment, the total being 213,886 tons, compared with 210,880 
tons in April. The full total, however, includes a number 
of manufactured materials, such as stoves, anchors, 
springs, metal furniture, &c. The total exports of pig 
iron reached 16,690 tons, compared with 18,596 tons in 
April. British countries took the largest quantity with 
2012 tons, 1379 tons being exported to Italy and 1239 tons 
to France. The exports of general descriptions of steel, 
however, showed a satisfactory advance from 15,861 tons 
in April to 20,007 tons. British India was the largest 
individual customer with 4244 tons, South Africa being 
next with, 1587 tons, and Canada next with 1265 tons. The 
exports of girders, beams, joists, and pillars declined from 
3115 tons in April to 2814 tons in May, but the quantities 
of hoop and strip exported jumped to 5272 tons from 3210 
tons in April. Exports of plates and sheets not under 
fin. thick dropped to 19,541 tons, compared with 22,077 
tons in April. The largest foreign customer was Russia 
with 2120 tons, Canada being the largest British buyer 
with 1165 tons. Exports of plates and sheets under }in. 
thick showed a satisfactory increase to 18,154 tons in May 
from 12,098 tons in the previous month. There was also 
an increase in the exports of black plates from 2851 tons 
in April te 4353 tons in May. Exports of galvanised sheets, 
however, were not so good and fell from 28,263 tons to 
23,796 tons; and similarly there was a decline in the 
quantities of tin-plates sent abroad from 29,326 tons to 
25,229 tons in May. In spite of the severe competition 
which followed the collapse of the Tube Cartel, the exports 
of wrought tubes jumped from 13,233 tons to 23,869 tons in 
May. There was a fall in the exports of railway material, 
which in April amounted to 14,208 tons and in May to 
. 11,637 tons. New steel rails were exported to the extent 

of only 3117 tons, against 4897 tons in the previous 
month. The best customer of the British iron and steel 
trades in May was British India with 20,825 tons, the 
Argentine being second with 19,836 tons, South Africa next 
with 18,984 tons, and Canada fourth with 17,645 tons. 
Pig Iron. 

With the approach of the end of the half-year 
the market for foundry iron has assumed a brighter 
a . Trading is still chiefly of a hand-to-mouth 
description, but the producers in most districts anticipate 
the renewal of contracts that will expire during the next 
week or two. In several instances consumers have opened 
negotiations and this has created a cheerful feeling, since 
the market was becoming somewhat tired of the persistent 
limitation of buying to nearby requirements. On the 
North-East Coast there was little interruption in deliveries 
as @ result of the holidays and only a slight addition was 
made to the stocks. The quantity of foundry iron in the 
makers’ yards is below the normal, and an increase would 
not be unwelcome to any section of the market. Only two 
furnaces are producing foundry iron on this coast, this 
comparing with eight on hematite, thirteen on basic, and 
two on “ other kinds.’’ Scottish deliveries have been main- 
tained, but lately new business has not been particularly 
active with consumers in that district. In the Midlands 
there has been a fair amount of activity in the foundry iron 
market since the holidays. The light castings industry 


provides a good outlet, although it is not fully occupied. 
A satisfactory feature of the trade in this district is the 


ments show signs of increasing. The engineering establish- 
ments are taking good quantities of foundry iron, a large 
proportion of the metal passing into consumption in this 
direction consisting of special riptions. In Scotland 
the approach of the July holidays has adversely affected 
the demand and founders in Falkirk have already indi- 
cated that they will shortly begin to suspend deliveries. 
The light castings makers are likely to require less iron 
until the middle of July for the same reason. Business in 
hematite iron has slowed down a little, but heavy deliveries 
are being made against running contracts. Sheffield, 
Midlands, and South Wales steel works continue to use 
important quantities, and it is expected that the lull in 
fresh business will be of short duration. The steel works 
requirements of basic iron are on a heavy scale, and for 
some time only a reduced tonnage of Indian iron has been 
imported. 


British Iron and Steel Production. 


The report issued by the British Iron and Steel 
Federation for May gives the production of pig iron as 
558,900 tons, compared with 526,300 tons in April and 
527,900 tons in May, 1934. The May output included 
113,800 tons of hematite, 317,200 tons of basic, 105,400 
tons of foundry, and 8200 tons of forge pig iron. The 
production of steel ingots and castings reached 853,300 
tons, against 808,700 tons in April and 780,000 tons in 
May last year. At the end of May ninety-seven furnaces 
were in operation, three having been blown out and four 
blown in during the month. Although the report does not 
give particulars of the three furnaces blown out, one was 
at Pease and Partners, Ltd., Darlington, one at United 
Steel Companies, Ltd., Workington, and one at the 
Kettering Iron and Coal Company, Ltd., Kettering. The 
four furnaces put into commission were at the works of 
the Goldendale Iron Company, Ltd., Tunstall, North 
Staffordshire ; Colvilles, Ltd., Glasgow ; British (Guest, 
Keen, Baldwins) Iron and Steel Company, Ltd.; and the 
Shotts Iron Company, Ltd., Edinburgh. The following 
table gives the average monthly production over a period 
of years and the output for the past four months :— 


Pig iron. Steel. 

ons. Tons. 

1913, Monthly average 855,000 638,600 

1920 és a .. 669,500 .. 755,600 

1929 oF i -.- 632,400 -- 803,000 

1932 ‘ a . 297,800 . 438,500 

1933 od .. 344,700 585,300 

1934 pe -. 498,200 738,300 

1935, February .. . 483,100 .. 769,500 

March .. 554,200 . 841,900 

April .. 526,300 -- 808,700 

May .. . 558,900 . 853,300 
Scotland and the North. 


The new five-year pact between the British and 
Continental steel makers is expected to be of considerable 
benefit to the Scottish iron and steel trades, particularly 
the lighter branches. In the past, even since the import 
duties have been in force, to’ of foreign steel 
have been sold in Scotland, with the result that the local 
producers have rarely been able to operate their works at 
full time. The re-rollers, especially, have suffered from 
this a because a large proportion of the imports 
consi of merchant bars and strip. Now that the quan- 
tities which are brought into the country are to be limited 
by agreement the re-rollers anticipate that an increased 
demand must arise for the home manufactured products. 
There are, however, stocks of foreign steel materials in 
merchant hands yet to be disposed of, and in addition large 
quantities are coming in against old contracts. The 
Scottish re-rollers quote £8 12s. for small bars less rebates 
of 2s. 6d. to 5s., and unassociated works take 15s. to 
17s. 6d. less. There seems to be some idea, however, that 
the arrangement with the Continent will eventually result 
in the independent English works joining the Federation, 
and that in any event the Continental works will raise 
their prices to recompense themselves in some measure for 
the loss of tonnage. _The heavy steel works remain in a 
comfortable position and in view of the can look 
forward to the future with more confidence. Shipbuilding 
orders are being given out on a meagre scale and most of 
the steelworks are overtaking their contracts with the 
shipyards rather quickly. Generally speaking, they have 
enough orders on their books to keep them busy until the 
fair holidays at the beginning of July ; but after that the 
position is doubtful. By then, however, the effect of the 
Pact should be felt in a heavier home demand. Con- 
structional engineers, also, are fairly well engaged, but 
lately there have not been many important orders given 
out and several big jobs have been completed. It is antici- 
pated that a number of contracts will be open to tender in 
the near future. In the Lancashire market the tendency 
is for consumers to limit their purchases to hand-to-mouth 
parcels. The ate turnover, however, is moderately 
satisfactory and the demand shows signs of expanding. 
The constructional engineers in Lancashire have enough 
work in hand to keep them employed for some time and 
are providing a good outlet for constructional steel. 
Business in the lighter descriptions of steel is good, particu- 
larly in small sections, and there is a sustained demand 
for bright-drawn steel bars. Good quantities of nut and 
bolt bars also are passing into consumption. 


Current Business. 


John Brown and Co., Ltd., Clydebank, have 
secured an order from the Anglo-American Oil Company, 
Ltd., London, for a motor tanker of about 10,200 gross 
tonnage. The cost of the vessel will be over £200,000. 
Vickers-Armstrongs, Ltd., who recently took over Palmer’s 
Hebburn Company, Ltd., Hebburn-on-Tyne, are to recon- 


Unless otherwise specified home trade quotations 
A comprehensive list of the prices of materials mentioned below will 


are delivered f.o.t. Export quotations are 
be found on the next page. 


works. Sheffield manufacturers are complaining that the 
entry of Sheffield files into Latvia is being obstructed in 
spite of the provision of the Anglo-Latvian Commercial 
Trade Agreement, and the assistance of the Government 
is being sought. At a meeting of the creditors of the 
Sentinel Waggon Works, Ltd., at Birmingham, it was 
stated that the financial situation of the company was 
attributable to the severe slump in the sale of steam wagons 
owing to oppressive regulations and the competition of 
Diesel-engined vehicles. Experimental work had been 
done by the company on road vehicles and on railway work, 
and the Receiver’s investigations led him to hope that it 
would be possible to reorganise and reconstruct the com- 
pany if the present financial situation could be eased. The 
negotiations did not permit the publication of details, but 
the reconstruction scheme in its present form provided 
for payment in full of trade creditors partly in cash and 
partly by the issue of debenture stock, possibly with con- 
vertible rights attached. R. and Y. Pickering and Co., 
Ltd., of Wishaw, have booked an order for twenty-six 
first and third-class composite semi-corridor coaches from 
the London and North-Eastern Railway Company. This 
is a similar order to the one placed a short time ago with 
the same firm, and the value is estimated at about 
£100,000. United Steel Companies, Ltd., Sheffield, have 
secured an order for steel for building construction in 
Wellington, New Zealand, valued at £35,000. J. G. 
Kineaid and Co., Ltd., Greenock, have secured a contract 
for the machinery for a steamer to be built by the Caledon 
Shipbuilding and Engineering Company, Ltd., Dundee, 
for the General Steam Navigation Company, Ltd., of 
London. The Department of Overseas Trade reports that 
the following contracts are open for tender :—Johannes- 
burg City Council: material in connection with extension 
to gasworks plant, including a three-lift 14 million cubic 
feet capacity gasholder, addition of extra lifts to two 
existing gasholders and an electrostatic tar precipitation 
equipment, capacity 6,000,000 cubic feet of gas per diem 
(Johannesburg, July 27th) ; Cairo, Tanzim Department of 
Ministry of Public Works: cast iron or steel pipes, valves, 
manometers, &c., for the year 1935-36 (Cairo, July 15th). 


Copper and Tin. 


Whilst the electrolytic copper price has receded 
to £34 and even a little less, values in the London 
standard market have fluctuated and the general 
tendency has been downward. Some disappointment has 
been felt at the failure of the latter market to recover, 
but the standard market is highly speculative, and there 
was a heavy bull account open when the reaction in prices 
commenced. There is no doubt that it has suffered 
from the liquidation of stale bull accounts and a fair 
amount of bear selling which should later on prove a 
source of strength. To some extent the position has been 
weakened by the shipment of copper from America and its 
sale on the London market. Probably these transactions 
occurred when the N.R.A. crisis was at its height, and the 
copper producers were uncertain regarding their status. 
The situation in the United States seems to have improved, 
and the Copper Association, which is representative of 
producers and Customs smelters, has unanimously decided 
to maintain the Code up to the legal limits. There has 
been a vigorous American demand at the official figure of 
9 c., and buying by consumers in Europe has been on a 
satisfactory scale. The potential European demand, in 
fact, is heavier than is represented by the sales, since the 
difficulties due to the many regulations governing exchange 
transactions have checked a certain amount of business. 
It is pointed out that a proportion of the copper ware- 
housed in Great Britain is in a form for which there is no 
heavy demand at the moment, ard that consumers may 
have some difficulty in obtaining the descriptions they 
most require.... The situation in the tin market has 
not altered much as a result of the increase of 5 per cent. 
in thé quota by the International Tin Committee. The 
market had hoped for an increase of at least 10 per cent., 
and following the decision there was a small upward 
movement in prices. The market then relapsed into the 
apathetic condition so far as dealings are concerned 
which has characterised it for months past. The con- 
sumptive demand for tin is said to be satisfactory, but 
American buying is limited to the covering of nearby 
requirements, although in the aggregate this may amount 
to a substantial tonnage. The Continent also has not 
shown a great deal of interest in the market for some time. 
The backwardation has jumped to over £12 and high 
premiums have been asked from buyers who require 
special brands. 


Lead and Spelter. 


The general situation in the lead market does not 
show much alteration. The demand from users, which was 
naturally interrupted by the Whitsun holidays, revived 
quite early in the week, and substantial quantities con- 
tinue to into consumption. There seems to be a 
steady growth also in the requirements of the Continental 
lead manufacturing trades. The German demand in 
particular is steady, but has to remain unsatisfied to a 
certain extent, owing to the difficulties buyers in that 
country find in securing permission from the Government 
to pay for imports. As a result, German buyers are 
practically always in the market, but most transactions 
are closed only after prolonged negotiations. Owing to 
Continental buying last month arrivals of foreign lead in 
June will be less than normal.... Rather quiet con- 
ditions have ruled in the spelter market, and prices have 
shown a tendency to fluctuate. The general demand 
seems to be on a fairly satisfactory scale, and the brass 
trades in particular have been taking good quantities. 
On the Continent also business in spelter has beer fairly 
active. There have been some arrivals of Belgian spelter, 








improvement in the demand for forge iron. The recent 
increase has been well maintained and consumers’ require- 


dition the foundry plant with a view to re-opening the 





but no important shipments are expected this month. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Steelmakers : plates and sections, 15s. 


Current Prices for Metals and Fuels. 


joists, 22s. 6d. ; 


PIG IRON. 


Home. Export. 
(D/d Teesside Area) 
N.E. Coast— £s. d, £20. 
Hematite Mixed Nos. .. 3 8 6... .. 3.2 0 
No. 1 ee, BR aes 3.2.6 
Cleveland— (D/d Teesside Area) 
No. 1 St ee By Ae 3.4 0 
No. 3 G.M.B. _ OR A ee es 32:8 
No. 4 Forge ge ieee Bak ies 3.0 6 
Basic (Keen Bjitalate’ 310 0.. 


MipLanps— 
Staffs.— 
North Staffs. Foundry 
” » Forge ‘ 
Basic (Less 5/— rebate) . . 
Northampton— 
Foundry No. 3 
Forge 
Derbyshire— 
No. 3 Foundry 
Forge 
ScoTLAND— 
Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 


Basic, d/d (Less 5/— rebate) 3 


3 12 
A 0 
5 


N.W. Coast— 


Hematite Mixed Nos. 


3 11 
3 6 
3 15 


2 
mw = 


ue 
> 


3 
3 
3 10 
3 


\4 


(Delivered to Black Country Station) 


Q.. 
Gre vcs _- 
0.. 


6 d/d Glasgow 
6 ,, Sheffield 
eS eRe ee 


_ MANUFACTURED TRON. 


Home. Export. 
Lanes.— £8. da, = ea. 
Crown Bars 9:32 6-4 
Best Bars | Be Sree 
8S. Yorxs.— 
Crown Bars 912 6. 
Best Bars 6 2 6 
MipLANDS— 
Crown Bars .. 915 0. 
Marked Bars (Staffs. ). PO Os. 8s 
Nut and Bolt Bars 710 Oto8 0 0 
ScorLanp— 
Crown Bars 912 6. 9 5 0 
Best 10 2 6 915 0 
N.E. Coast— 
Common Bars 912 6 815 0 
Best Bars pices 10:2. 6 915 0 
Double Best Bars 10 12 6 10 0 0 
STEEL. 
LONDON AND THE SouTH— Home. Export. 
£ s. d. £ s. d. 
Angles 810 0 Read of 
Tees. . 910 0 8 7 6 
Joists 817 6 TeAi® 
Channels. j 815 6.. 712 6 
Rounds, Sin. ind up 910 0.. ee Tee 
hs under 3in. 814 6 7.30:0 
Flats, 5in. and under 814 6 7-0 0 
Plates, jin. (basis) 90 0 715 0 
pi et ee eS. 8 0 0 
Pos wre 910 0.. 8 5 0 
es Sees 915 0.. 810 0 
be fin. .. 910 0. 8 5 0 
Norrn-East Coast— £ s. d. £ s. d. 
Angles oF Os 7° s 
Tees. . 2. e.. 8 7 6 
Joists .. 815 0... y SE, ae 
Channels. . 812 6. 712 6 
Rounds, gin. and up saa Sa ee 8 7 6 
pe under 3in. 812 0. 710 0 
Plates, jin. .. 815 0. 715 0 
fein. .. 900. 8 0 0 
a fin. .. 95 0. 8 5 0 
jin. .. 910 0. 810 0 
a fin. . oS -O% 8 5 9 
Boiler Plates, jin... 950. 8 5 0 
MIDLANDS, AND LEEDS AND DistTricr— 
ee £ s. d. 
Angles pike fake (x ee 
Tees. . o..9 64 8 7 6 
Joists 815 0. , ie BS 
Channels. . $12.6. 712 6 
Rounds, 3in. and up OF 16s 8.17 6 
¥ under 3in. 812 0. 710 0 
Flats, 5in. and under 812° 0. 817 6 
Plates, jin. (basis) $.37.4'6:. 715 0 
&in. ., 8 8: 6. 8 00 
jin. 2. o Drei. 8 5 0 
fin. 912 6. 810 0 
fin. . i 9560. 8 5 0 
Boiler Plates, } fin.. 97 6..715 Oto8 5 0 


Ferro Manganese (loose) 


STEEL (continued). 


Home. Export. 
GLascow AND District— £ 8s. d, pe She 2 
Angles 8 7 6 RoR’ 
Tees. . Oo eg 8 724 
Joists 815 0 Tr" 
Channels. . 8 12 6 712 6 
Rounds, 3in. ands up ee he 8 7 6 
o under 3in. 812 0. 710 0 
Flats, 5in. and under 812 0. 817 6 
Plates, jin. (basis) 815 0 715 0 
» in. . 9 0 0 8 0 0 
” fin. .. 9 5&6 0 8 5 0 
fein. .. 910 0.. 810 0 
fin. .. 9 5 0 8 5 0 
Boiler Plates . . 9 5 0 8 5 0 
South Wares ArEa— £ se. ¢. — 0: 
Angles O54 8s 7.4.6 
Tees. . hee ee Oe 8 7 6 
Joists 8158 0... 1:4: 
Channels. . 812 6. 712 6 
Rounds, 3in. and up BE BH; 8 7 6 
” under 3in. 812 0. 710 0 
Flats, 5in. and under 8123 0. 817 6 
Plates, jin. (basis) .. 8 17 6. 715 0 
op RM OR i RR a 8 0 0 
RS MS ie gra a eee 8 5 0 
MER. ook sy ee ee 810 0 
ge ARS sg cs oa a 8 5 0 
TRELAND— Be.rast Rest oF IRELAND. 
ts £ s. d. 
Andie) 5 ee ee ¥ 815 0 
ONS 25 lial cite eke inc Ae ae 915 0 
Joists pie) = nwt Xe i Oe 9 2 6 
Se i ea en See gy ae oe 9 0 0 
Rounds, 3in. andup .. 912 6 915 O 
mm under 3in. OE, a ae 9 4 6 
Plates, jin. (basis) .. 9 0 O0.. .. 9 2 6 
RS bes SE ES OB a 9 7 6 
Bh Rai. ES ge 912 6 
whit Ween» ees 1 Bie asia se a re 917 6 
Bs ae Ake EE ee 915 0 
OTHER STEEL MATERIALS. 
Home. Export 
Sheets. £ s. d. £ s. d. 
10-G. to 13-G., f.o.r. OO ee 815 0 
14-G. to 20-G., d/d 10. BB Bivens. 9 0 0 
21-G. to 24-G., d/d 1010 0.. 9 56 0 
25-G. to 27-G., d/d 88 2B B 917 6 


The above home trade prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 

Galvanised Corrugated Sheets, Basis 24-G. 


Home. £ s. d. 
4-ton lots and up .. 13 0 0 
2-ton to 4-ton lots 13 7 6 
Under 2 tons 15 0 0 
Export : £12 15s. 0d., c.i.f. India. 


£11 5s. 0d., f.0.b. other markets. 
Scandinavian Markets free. 


” 


Tin-plates. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 18/2 to 19/2. 
Tin-plate Bars, d/d South Wales Works, £5 5s. Od. 


Billets. £ s. d. 
Basic (0 -33% to 0-41% C.) re <5 ae 

» Medium (0-42% to 0:60% ©) 2..3:% 

» Hard (0-61% to 0-85% C.) 712 6 

oe » (00-86% to 0-99% C.) 8 2 6 

i » (1% C. and up) «s 843 <6 

Soft (up to 0-25%C.), 500 tonsandup 5 10 0 

100 to 250 tons 517 6 

Rails, Heavy, 500-ton lots, f.o.t. 810 0 

» . Light, f.o.t... 5 710.0 


FERRO ALLOYS. 


Tungsten Metal Powder. . 3/3 per Ib. 
Ferro Tungsten 3/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to6p.c.carbon £21 15 0 7/- 
” »  6p.c. to 8 p.c. £21 10 0 q/- 
» » S8pec.tol0pec. . £21 10 0 7/- 
» Specially Refined 
Max. 2p.c.carbon £34 0 0 11/— 
» Ilp.ec.carbon £36 5 0 11/- 
” ” + 0-70p.c.carbon £37 5 0 12/- 
” ” » carbon free .. 99d. per Ib. 
Metallic Chromium. . 2/5 per Ib. 


£10 15 0 home 
£12 15 O scale 5/- p.u. 


» Silicon, 45 p.c. to 50 p.c. 
; £17 17 6 scale 6/— p.u. 


75 p.e. 





» Vanadium 12/8 per lb. 

» Molybdenum. . i 4/6 per Ib. 

» Titanium (carbon free) 9d. per Ib. 
Nickel (per ton) £200 to £205 


Cobalt .. .. 


5/— to 5/6 per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 
Official Prices, June 19th. 


Coprer— 


Cash .. ‘ £30 2 6to £30 3 4 
Three months .. £30 10 Oto £30 ll 3 
Electrolytic £33 10 Oto £34 0 0 
Best Selected Ingots, d/ Pr Bir- 
mingham .. ers ate £34 0 0 
Sheets, Hot Rolled £62 0 0 
Home, Export. 
Tubes, Solid Drawn (basis) .. 10d. 10d. 
o Brazed (basis) 10d. 10d. 
Brass—- 
Ingots, 70/30,d/d Birmingham £31 0 Oto £32 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 9}d. 94d. 
” Brazed. . 11}d. 11}d. 
Tixn— 
AO igs las ‘ £229 10 Oto £229 15 0 
Three AS Py £217 5 Oto £217 10 0 
Leap: Cash and forward £13 11 3 
SPELTER beggar £13 3 9to £13 6 3 
Aluminium Ingots (British) . . £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE Export, 
(f.0.b, Grangemouth)-—-Navigation Unscreened 13/— to 13/6 
»  Glasgow—Ell .. 14/6 to 15/6 
‘ » Splint 17/- 
AWRSHIRE— 
(f.0.b. Ports)—Steam a Erie No Te A | 
FrresHine— 
(f.0.b. Methil or Burntisland)-— 
Prime Steam .. rtencieet 13/3 to 13/6 
Unsereened Navigation 12/9 to 13/3 
LorHIans— 
(£.0.b. Leith}—Hartley Prime 12/9 to 13 
Secondary Steam .. 12/— to 12/5 
ENGLAND. 
YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams ..* .. 18/6 to 21/6 
Furnace Coke 15/— to 16/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best . 14/— to 14/3 
»  Second.. .. 13/3 to 13/6 
» Best Small .. 10/6 to 11/~ 
Unscreened 12/6 to 13/6 
Dur#AmM— 
Best Gas. . ; 14/8 
Foundry Coke 19/— to 20/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 23/— to 25/— -- 
South Yorkshire Best .. . 20/—to 22/- — 
South Yorkshire Seconds 17/— to 18/6 
Rough Slacks. . 8/-to 9/- 
Nutty Slacks .. 7/-to 8/6 
CarpirF— SOUTH WALES. 
Steam Coals : 
Best Admiralty sect 19/6 
Seconds .. .. “a 19/— to. 19/4} 
Best Dry ‘heen 18/9 to 19/3 
Ordinaries .. .. 18/3 to 18/6 
Best Bunker Smalls 13/6 to 14/- 
Cargo Smalls .. 11/6 to 12/6 
Dry Nuts 3 22/— to 26/- 
Foundry Coke 24/— to 37/6 
Furnace Coke 19/— to 21/6 
Patent Fuel 21/- 
Swansea— 
Anthracite Coals : 
Best Large 36/— to 40/- 
Machine-made Cobbles.. 41/— to 48/6 
Nuts 40/— to 48/6 
Beans 25/— to 30/— 
Peas Sess 19/— to 23/- 
Rubbly Culm. . 11/— to 12/- 


Steam Coals : 


Large Ordinary .. 18/— to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 cate 34d. 
Diesel Oil % i 4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Industrial Situation. 


THERE is little in the situation to justify the 
hopes that were awakened by the granting of full powers 
to the new Government to deal with matters affecting 
the stability of the franc and the balancing of the Budget, 
for that measure has failed to produce the psychological 
effect which was ex to create confidence and 
encourage business~activity. It is argued that little good 
can be done until the real cause of the trouble is removed 
by a suppression of obstacles that stand in the way of 
trade and industrial recovery. The remedy is more 
economic than financial. Nothing is known yet of what 
the Government is likely to do with decrees specially 
directed to industrial recovery, and for the moment manu- 
facturers wait, in expectation that something will be 
done to improve the situation, if only by an acceleration 
of public works and a larger distribution of orders for 
railway material, which are both restricted by difficulties 
in disposing of public funds. The real trouble lies in the 
small amount of capital employed in private enterprise, 
with the result that building and other operations consume 
little iron and steel. In its annual report the Comité des 
Forges states that the declining home consumption 
threatened last year to upset completely the sales organi- 
sations which had been created for the maintenance of 
prices. Competition for home business became too strong 
for discipline. Yet it is essential that home prices should 
be kept at a profitable level in view of sacrifices that have 
to be made for foreign trade. The Cartel, says the report, 
did useful work in stabilising prices in foreign markets, 
though at a level which compelled producers to look for 
profit on the home market. The chief concern of the 
Committee now is the fear that it will be increasingly 
difficult to prevent actual loss on foreign trade in view of 
the largely developing iron and steel production outside 
Western Europe. Not only is Russia said to have doubled 
its pre-war Nay ow of steel, but the industry is growing 
rapidly in the Union of South Africa, Australia, British 
India, and Japan. Exports from Asiatic countries are 
increasing in a manner that may seriously affect the 
situation of European producers in the future. Therefore, 
the home consumption must be developed if steel makers 
are to hold their own abroad. 


The Artisan Movement. 


There is being held at Roanne this week a 
national artisan congress at which delegates from foreign 
artisan associations are present. The influence of this 
international grouping of small craftsmen is growing, 
and is greater in Germany than in France, where there are, 
nevertheless, nearly 2,000,000 whose interests are looked 
after by the Confédération Nationale de !’Artisanat 
Frangais, and as their professional outlook is international, 
it is certain that they will, in time, do much to shape 
the destinies of foreign trade. For the moment, they are 
carrying through plans to ensure for themselves profes- 
sional and social advantages, and when they have attained 
that end the close relations that already exist amongst 
artisan organisations in different countries are likely to 
crystallise into a movement for freer trade exchanges. 
That policy has always been in the artisan programme. 
The “artisan” is a craftsman working by himself or 
employing not more than ten hands, and he is relieved of 
fiscal charges imposed on other employers. He must sell 
his goods direct to the consumer. He has therefore every 
incentive to support an organisation that extends over the 
greater part of the Continent. The artisan generally 
produces goods of quality that find their way into foreign 
markets, and as, owing to the great variety of products 
of a national character that are interchangeable with those 
of other countries, the removal of trade restrictions is a 
primary necessity. It follows that all national artisan 
organisations are di to collaborate in a movement 
that aims at reopening markets. The artisan movement 
is, in fact, a complete form of decentralisation, as opposed 
to the centralisation of-industry that has had much to do 
with the existing trade restrictions. It will be a pro- 
minent feature of the Paris Exhibition of “ Arts and 
Technique in Modern Life,” in 1937, the primary idea of 
which is to demonstrate the value and importance of 
national decentralised industries. At the Roanne con- 
gress one of the subjects being discussed is the manner in 
which the artisan will be able to participate most effectively 
in the Exhibition. 


Free Customs Zones. 


The creation of free Customs zones around some 
of the ports has long been regarded by Chambers of 
Commerce as offering a means of bringing prosperity to 
those ports by enabling industries to be established for 
the working up of imported raw material for export. 
In Marseilles, flour millers possess the privilege of import- 
ing cereals free of duty and exporting it as flour. It is 
sought to extend the same privilege to metallurgical and 
other products in order that industries may be installed 
in zones to work exclusively for export. A difficulty in 
carrying out this arrangement lies in the complicated 
character of an organisation that must be effective in pre- 
venting fraud. The zones would necessarily have to be 
surrounded by barriers, and a considerable number of 
officials would have to be employed for supervision and 
control, the result being that the creation of such zones 
would probably involve expense far exceeding the revenue 
derived from duties that would otherwise be paid on the 
material imported. It is for this reason that Governments 
have always refused to entertain proposals for the creation 
of free zones. The ports would obviously benefit from them 
if they really attracted industrial enterprise, and now 
that every possible means of industrial expansion is taken 
into consideration, a further effort is being made to secure 
the passage of a Bill through Parliament for the creation 
of such zones around maritimé and inland ports. The 
Parliamentary Mercantile Marine Commission has given 
favourable consideration to the Bill, and it was approved 
at the last meeting of the Association des Grands Ports 
Frangais, so that there is a probability of this matter 


British Patent Specifications. 


When an invention is communicated from abroad the name and 





without drawings. 
be obtained at the Patent Office, 
p hich td: oa 
le. each, 


address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 
Copies of Specifications may 
Sale Branch, 26, South te gs, Chancery-lane, 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification, 





INTERNAL COMBUSTION 


428,261, August 9th, 1934.—Cootine Systems, G. Caproni, 
15, Lungotevere Arnaldo da Vrescia, Rome, Italy. 

In this engine the cylinder is cooled by the evaporation of 
water in the jacket and the resultant steam is used to drive a 
supercharging turbo-blower. As shown in the drawing, the 
combustion chamber A is surrounded by the cooling liquid B, 
which, on absorbing the heat wl yeaa: through the walls of the 
combustion chamber, is heated until it boils. The steam pro- 
duced passes from the dome C through a chamber D, which 


N° 428,261 
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heat of which superheats the steam. The superheated steam 
passes through a pipe E leading to a steam turbine F, from which, 
after expansion and a corresponding drop in its temperature, 
it into a condenser G, from which, by means of a pump 
H, the condensate returns to the cooling jacket of the motor. 
The compressor J draws in the air at K, compresses and delivers 
it directly to the motor by way of the pipe L, in case of a Diesel 
engine, or through a carburettor M, which may alternatively 
be arranged so that the compressor draws mixture from the 
carburettor and forces the mixture into the cylinder.—April 9th, 
1935. 


H 








ELECTRICAL APPLIANCES. 
428,203. December 17th, 1934.—Piuae anp Socket Con- 
NECTORS, Siemens-Schuckertwerke  Aktiengesellschaft, 


Berlin-Siemensstadt, Germany. : : 
This plug and socket connector is intended for use in mines 
or other p where there is a liability to explosion. The 
live contacts A are embedded in an insulating block in a metal 
sheathing, and are covered by an insulating disc B. This disc 
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is pierced with holes corresponding to the positions of the 
contacts, but these holes are kept out of register, so that the 
contacts are masked, by the spring C. The plug is provided 
with a key D, which can be en with the disc B and turn 
it, so that the contacts are e when the two metal sheaths 
are closed to . The key D also serves as an earthing 
contact.— May 8th, 1935. 


428,258. July 23rd, 1934.—Unrra-Suort-Wave TuBEs, 
Naam! Vi tschap Machinerieen-En Apparaten 
ay Meaf,” formerly known as 





Leer 3 ag a 
nootse « Apparaten Fabrieken, of 30, 
ee Utrecht, Holland. 

The resonator which is to be excited comprises the two 
coaxial cylinders A and B, which are provided at their lower 
ends with flanges C and D, which lie close together, one above the 
other, and are insulated from one another and form a short- 
circuiting condenser for the ultra-high-frequency oscillation. 
At a small distance below the resonator and insulated from the 
D, there is a plate E, which, with the flange D, forms 


is formed as an annular jack»t around the exhaust pipe, the | 








657 
of the inner ductor at the bottom in a itative manner. 
The upper open end of the concentric Lec system carries 
the electrodes. The outer conductor A merges at the upper 


end into'an anode F of the same cross section, and the inner 
conductor B is provided at the upper end with a grid G consisting 
of thin bars parallel to the axis of the cylinder. In the axis of 
the cylindrical electrode arrangement there is a cathode H, 
consisting of a wire loop. The two parallel heating leads J 
lie withir the hollow inner conductor. One heating lead is 
connected with the plate E, and the other passes through and 
is insulated from the plate. If the space bounded by the 
concentric conductors A and B and the electrodes F and G 
is excited while the hot cathode H is heated and with suitably 
chosen voltages on the other electrodes, a voltage loop of the 
oscillation will be formed at the upper end and @ node at the 























other end. If the resonator is excited at this fundamental 
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wavelength, its length will be approximately equal to a quarter 
wavelength of the oscillation. On account of the above described 
alternating action between the electron-excited resonator and 
the surface of the outer conductor, the outer conductor can be 
employed as @ quarter wave serial with a voltage loop at the 
upper end and a node at the lower end. If the resonator: is 
excited up to self-oscillation it can transmit through the outer 
electrode acting as aerial electro-magnetic oscillations which 
are polarised in the direction of the axis of the cylinder. If 
the resonator is merely freed from damping by the electron 
flow between the electrodes without being caused to oscillate, 
it is possible for waves polarised in the direction of the cylinder 
axis to be received by the outer conductor acting as aerial feed 
to the resonator and amplified, and also rectified, by the electron 
flow. The arrangement thus forms a sensitive resonance receiver 
and amplifier—May 9th, 1935. 


PUMPING AND BLOWING MACHINERY. 


N°428,273 


428,273. October 16th, 1934.— 
Pumes, 8. A. Duffand, 17, 
Rue des Bernadins, Paris, 
France. : a 

In this pump the inlet and il 
outlet ports are controlled by 
the floating piston valve A. The 

inlet is shown at B and the dis- i 

charge at C. Below the piston Pi 

valve there is a cavity D, which 
is filled with air at atmospheric = 

ressure, and there is a stud oe 
in the bottom of the valve 
carrying a washer E. When the 
pumping piston ¥F is raised it 
draws with it the piston valve 
until the washer is by 
the bottom of the cylinder bore. 

In this position the rt G 

coincides with the inlet B and 

the pump sucks in a charge. 

When the stroke of the working 

piston is reversed the partial 

vacuum in the space D pulls 
down the piston valve and 
finally it uncovers the discharge 

C to make delivery.— May 9th, 

1935. 
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MEASURING AND TESTING INSTRUMENTS. 


428,200. November 19th, 1934——MxzasurinG THE FLow or 
Dry Marerrats, Copes Regulators, Lid., Burleigh House, 
Theobalds-road, London, W.C.1. : 

The inventors propose to meter the flow of dry materials, 

such, for instance, as coal, by arranging a roller in the chute 
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through which the material is conveyed. The roller A is of 
spheroidal form and projects into the chute, so that it comes into 
contact with the material. It is covered with a thick jacket of 
rubber and runs in ball bearings. An excenttic and rod B operate 
t 


dings of which are a e of the 














coming up again for active discussion. 


a further short-circuiting condenser and closes the hollow space 





a ter C, the r 
of coal passed.— May 8th, 1935. 
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MACHINE TOOLS AND SHOP APPLIANCES. 


428,157. April 10th, 1934.—CznreiruGat Castine, Deutsche 
Eisenwerke Aktiengesellschaft, Muelheim-Ruhr, Germany. 

In this specification there is a dissertation on the difficulties of 
ee a, aan when it is desired to 
build up the thickness of pipe by placing one layer of metal 
over another. inventors claim to overcome the usual 
difficulties by introducing the molten metal into the mould at a 
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velocity that results in the surface friction of the mould pro- 
ducing a tractive effect on the issuing stream of metal. The 
gutter,{byJmeans of which the metal is led into the mould, is 
com) tively narrow for the greater part of its length, and is 
lined, so that the metal flows fast and sue not lose its heat. At 
the outlet, however, the gutter widens and the metal flows out 

gently.— May 8th, 1935. 

428,428. September 3rd, 1934.—Roniine SHeet Mera Discs, 
H. Schuster, Industriestrasse 2, Immigrath, Niederrheim, 
Germany. 

The inventors aim at making thin sheet metal discs with the 
production of a minimum of scrap. A round billet A is cut into 
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“* cakes * by means of two diagonal shears B and C, which move 
in ae directions. The are then rolled to reduce their 
thickness, and as each passage through the rolls makes them 
oval they are turned through a right angle, so that the final 
product 1s a circle, as shown in Fig. 2.—_May 13th, 1935. 


WELDING. 


428,266. August 28th, 1934—ExLecrricat WeLpiInc, Edward 
G. Budd Manufacturing Company, 2500, Hunting Park- 
avenue, Philadelphia, Pennsylvania, U.S.A. 

The inventors point out that in welding sheets of stainless 
steel together by the electrical resistance method, the qualities 
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of the metal are impaired by the annealing effect produced 
by the heating. They consequently increase the length of the 
weld, by making it of a zig-zag form, and thus make up for the 
local reduction in strength. The illustration shows the embossed 
geared electrodes used in making the weld.—May 9th, 1935. , 


MISCELLANEOUS. 


428,247. January 17th, 1934.—Conrarvers For UsE 1N 


CEMENTATION, ANNEALING, OR OTHER HEAT TREATMENT 

or Artictes, C. F. Fieldsend, 54, Haunch-lane, Moseley, 
Birmingham. 

The invention relates to cementation and other heat-treating 

boxes, annealing covers, and the like containers, which are 








a portion of nickel (for 
. to 65 per coah tie ing rn 
f such an alloy is used very little bulging 
occurs and the life of the container is in many times over 
that which has heretofore been found usual, The metal of each 
side for a short distance down from the top is extended inwardly, 
and the outer surface of each side is ered inwardly towards 
the top. The lid is laid upon the top of the container and its 
marginal _——— exte! conaadiity over the chamfered 
portions of the sides, so that there is always a portion which 
can be gripped by tongs. Ga the auiierteariace of the lid there 
is formed a rib, which, when the lid is in place, extends round 
inside the container and comes close to the inner surfaces of the 
— at gs top thereof. In this way it _— @ seal and renders 
the usual sealing material unnecessary. corresponding rib 
may be formed on the upper surface of the lid to give sn A 
strength and also to allow the lid to be used either way up. The 
bottom of the container extends inwardly from a point at or near 














each corner, and at right angles to the sides, but for a relatively 
short distance only, and then curves or inclines upwardly to a 
plane which is a short distance above the corner portions, so that 
the weight of the container is supported only on such corner 
portions which form four supporting pads. there is a ten- 
dency for the bottom, when | ry to sag under the weight of 
the material and that of the articles within, one or more down- 
ward projections are provided on the bottom surface of the 
raised up portion of the bottom so that, in the event of sagging, 
such projection or projections will come down on to the ground 
and assist in supporting the load. As the lateral dimensions of 
each projection are small, it will wear away sufficiently to ensure 
that a due proportion of the load will always be borne by the 
corner portions of the bottom and prevent the support of the 
container being from a single point, which, as above described, 
is undesirable, as it tends to the liability of the container turning 
on such point of support. It is important that the metal of the 
bottom of the box or cover be of substantially constant 
thickness. The parts may therefore be formed by casting or 
pressing.— May 9th, 1935. 


428,006. August 3rd, 1934.—Suarr Pacxryes, J. W. Watson, 
Bridge-street, and P.R.R. Philadelphia, Pennsylvania, 
United States of America, and R. F. Nowalk, 7103, Wool- 
ston-road, Oaklane, Pennsylvania. 

This packing comprises a cupped packing ring A of leather, 
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into which are forced two packing rings B B, by means of the 
washer C. The washer is held in ps Has S the split ring D. The 
expansion of the rubber rings keeps the leather ring in tight 
contact with the shaft and the stuffing-box.— May 3rd, 1935. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office.on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME 
PLACE at which the meeting is to be held should be clearly stated. 








Satrurgpay, June 22np. 


Inst. or AuToMoBILE EncineEeRs: Grapvuatss’ Section.— 
Summer Rally at Burford, Oxon. The President, Mr. L. H. 
Pomeroy, and Mrs. Pomeroy will hold a reception at the 
Cotswold Gateway Hotel, Burford, at 3.30 p.m. 


Monpay, June 247TH, To WepNEspDAY, June 26rH. 


Inst. oy Heating anp VENTILATING ENGINEERS.—Summer 
- ting at _ — a pane atm moe 

y, Council meeting, 5.30 p.m. y, ial meeting o: 
members, 9.45 a.m. Pa; he Pan Characteristics,’’ Mr. WL 
Gee. Reception at Felix Hotel, 6.45p.m. Banquet and dancing, 
7.15 p.m. Wednesday, ci motor drive. Luncheon by 
invitation of the President, Mr. W. E. Fretwell. Leave Felix 
Hotel, 10 a.m. 








Tvsspay, June 25rH, To Saturpay, June 29ru. 
British WatTerworks Assoc.—Summer Meeting at Cam. 
bridge. For provisional programme see page 382, April 12th. 
Saturpay, Junge 29TH. 


Soo. or Grass TecHnotocy: Lonpon SxctTion.—Visit to 
factory of Frank Cooper, Ltd., Oxford, and the Colleges. 


WEDNEspDay, JULY 3rD, 


Inst. oF Crvin ENGINEERS: BIRMINGHAM AND Districr 
AssociaTIon.—Visit to the works of the Derwent Valley Water 
Board near Sheffield. Members will depart by motor coach, 
leaving the White Horse Hotel, Congreve-street, Birmingham, 
at 8.45 a.m. 


Tuurspay, Juty lirs. 


Inst. or Exzsoraica Enoingzers.—Savoy-place, Victoria 
Embankment, W.C.2. Conversazione to overseas members. 

Inst. or Exectrican Encineers: 8. Mipuanp Centre.— 
Annual Summer Meeting Leave Birmingham, New-street, for 
Liverpool, 8.30 a.m.; visit Mersey Tunnel, Liverpool ; luncheon 
at Hulme Hall, as guests of Messrs. Lever Brothers, 1 p.m.; 
tour of Port Sunlight works, 2 p.m.; leave for New Brighton, 
4.30 p.m. Full particulars from the hon. secretary, Mr. H. 
Hooper, 54, New-street, Birmingham. 


THURSDAY AND Fripay, JuL_y lita anp 12ra. 


Inst. or Mintno Encineers.—Summer meeting at Newcastle- 
upon-Tyne. Thursday, general meeting at the House of the 
North of England Institute of Mining and Mechani i 4 
Neville Hall. The following rs will be submitted for dis- 
cussion :—‘‘ The Grading and Classification of Coal,” Mr. H. 
Eustace Mitton ; ‘ Surface Coel Cleaning versus Clean Mining,” 
Messrs. George Raw and F. F. Ridley ; ‘‘ Coal and the Marine 
Engineer,”’ Engineer-Commander Townend; ‘Cleaning Plant 
at the Rising Sun Colliery, Wallsend,” Mr. Kenelm C, Appleyard. 
10a.m. Luncheon at the Old Assembly Rooms, Westgate-road. 
1.30p.m. Visit the Rescue Station of the Durham and No’ 4um- 
berland Collieries Fire and Rescue Brigade, Elswick. 2.45 p.m. 
Or alternatively visit the cleaning plant at the Rising Sun 
Colliery of the Wallsend and Hebburn Coal Company, Ltd. 
2.45 p.m. The Institution of Mining Engineers dinner at the 
Grand Assembly Rooms, Barras Bridge. 7.45 p.m. Friday, 
leave Neviile Hall, 9.30 a.m., for The Chesters, arriving at 
10.30a.m. Luncheon at Otterburn Hall, 1p.m. Reception and 
dance, by kind invitation of the Lord Mayor and Corporation of 
Newcastle-upon-Tyne, at the Grand Assembly Rooms, Barras 
Bridge. 9 p.m. to 1 a.m. 








LAUNCHES AND TRIAL TRIPS. 





CrastTeER, single-screw steamer; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of the Tyne-Tees Steam 
Shipping Company, Ltd., Newcastle-upon-Tyne ; dimensions, 
215ft. by 32ft.; to carry cargo and ngers. En , triple- 
expansion ; constructed by the builders ; launch, May 2nd; a 
speed of 114 knots was attained on recent trial trip. 


Duxs or York, twin-screw steamer ; built b Harland and 
Wolff, Ltd., to the order of London, Midland Scottish Rail- 
way Company; dimensions, Engns by ro a bath: Bh 
carry passengers and cargo. ines, turbines o ns $ 
constructed E the builders ; launch, March 7th; the contract 
speed of 21 knots was exceeded on trial trip, June 3rd and 4th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Sir Cyrm Krexparrick, a Past-President of the Institution 
of Civil Engineers, has n ly elected Chai n 
of the Committee of the Association of Consulting Engineers 
for the ensuing year. 


Mr. J. T. Jenntnas has retired from the gra gp-senn 
staff of Cadbury Bros., Ltd., Bournville. He joined firm in 
1891, after three years of teaching, and left in 1898 for additional 
experience with Belliss and Morcom’s, Allen's of Bedford, and 
Thwaites Bros. of Bradford, before returning to Bournville in 
1910. He was chiefly engaged on experimental work and the 
valuation of plant. 


Davy Brotuers, Ltd., Sheffield, have now passed into the 
control of the financial interest ponsible for the company’s 
reorganisation. Mr. William Reid has been appointed general 
manager, and the board of directors is being reconstituted, 
the first three directors being: Mr. E. J. Fox, chairman ; 
Mr. Albert Peech, and Mr. R. F. Norland. With the fresh funds 
at its disposal, the company, we are informed, has now been 
placed in a position to carry out contracts of the largest 
magnitude. 














CONTRACTS AND ORDERS. 
The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers . 





BrrmincuaM Exectric Furnaces, Ltd., has received an order 
from Holman Brothers, Ltd., of Camborne, for nine Birlec auto- 
trolled electric furnaces for use in the heat treat- 

ment department. 

Tue Enouiss Exectric Company, Ltd., has received a contract 
for the extension of the power station of Slough Estates, Ltd., 
Slough, to the specification of the chief engineer, Mr. 8. Harper 
Bill. The new set will be a 2000-kW geared back pressure 
turbine. Steam will be supplied at Ib. per square inch 
gauge at the turbine stop valve, and will exhaust against a back 
pressure of 200 lb. per square inch gauge. The alternator will 
run at 1000 r.p.m. and generate power at 6600 volts, three-phase. 
50 cycles. 
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" Symposium on THE WELDING oF Inon AND SteEL.—In our 
report on the discussion at the recent Symposium, on page 615 
of our issue of June 14th, we gave, by an unfortunate slip, Mr. 
N. H. Charles’ name as “‘ N. H. Childs.” 


“A Bremincoam Nicke, Attoy Works.’’—We are asked 
to draw attention to the fact that many features of the Birlec 
bright annealing furnace ioned in t t of the works 
ta henry Wi and Co., Ltd., published in our issue of June 
7th, are the subject of prt or patent applications, including 
the special generator for cracking and partially burning the 
butane, and the chain screens for preventing undue loss of the 
protective gas. } 











